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SPSS’ Graphics gives you great 
looking numbers for a eel little 
number: less than $9,999. 


What do you call a menu-driven product that takes 
data, aggregates it, manipulates it, and turns it 
into presentation-quality charts, graphs and maps? 
We call it SPSS Graphics, the most powerful. 
affordable color graphics package of its kind. 

.Among its many features, SPSS Graphics 
gives you access to over 30 basic displays. 
including pie, bar, line and area charts. You can 
combine any number of images into a single dis- 
play. Or change any element of a chart to create 
a custom display. 

SPSS Graphics also provides two- and 
three-dimensional maps of all states, counties, 
Canadian provinces and countries. Lets you 
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. generate professional text-only displays. Enables 


you to enter files ranging from small tables to 
national survey data. And allows you to use forms 
and menus to restructure data without leaving the 
program. Or you can enter data directly from 
SPSS-X “—the Information Analysis System that's 
been serving thousands of researchers and analysts 
for nearly 20 years. 

Currently available for IBM CMS and DEC 
VAX computers, SPSS Graphics is compatible 
with a wide variety of devices. Input can be entered 
from many popular terminals, including the IBM 
PC. And output can be directed to a host of.plotters. 
CRTs. slide makers and PCs. 

High impact graphics. Interactive. At an 
unprecedented price. If youd like to see how 
attractive SPSS Graphics can be, call or write the 
SPSS Marketing Department today 

SPSS Inc., 444 N. Michigan Avenue, 

Chicago, IL 60611, 312/329-3500 

In Europe, contact: SPSS Benelux BV. 
PO. Box 115, 4200 AC Gorinchem. 
The Netherlands, Phone: + 31183036711. 
TWX: 21019. 





be Saeed IFWC. pRopuctivity RAISED TO THE HIGHEST POWER 


Contact SPSS Inc. concerning availability on your computer. SPSS-X and SPSS Graphics are trademarks of SPSS Inc forits proprietary computer software 
\BM CMS. IBM PC are trademarks of international Business Machines Corporation VAX is a trademark of Digital Equipment Corporation 
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What’s New 

In Slide Makers? 

By Kathryn Alesandrini 

By Lee White 

Two authors present their views on 
the latest developments in slide mak- 
ing. Kathryn Alesandrini focuses on 
technology and Lee White compares 
some products. 
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Ten Top Graphics 
Trends For ’85 

By Alan Paller 

As some businesses wait to find out 
what graphics will offer in the next 
year, others are up and running with 
an advantage over their competitors. 
Which way will your company go? 
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Business Graphics On 
Micros: Plus & Minus 

By David L. Wilcox 

Graphics on micros is becoming in- 
creasingly sophisticated. Do you 
know what the issues are? Is it time 
to move graphics onto the desktops 
in your organization? 


Florida Power And Light 
Turns On With Graphics 
By Lee White 

While other users are still talking 
and planning, one utility company 
has made graphics part of its daily 
business. Let them make believers 
out of you! 
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What’s Best For 
Graphics — Mainframe 
Or Micro? 

By Ellen M. Knapp 

Some say graphics belongs where 
it’s traditionally been — on the 
mainframe; others say graphics on 


micros is the wave of the future. 
Who's right? 
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As Standards Emerge: 
Implementing 

The Technology 

By Mark Grover Rawlins 


Technology often outpaces slow- 
moving standards efforts. Find out 
the current status of graphics 
standards; they could affect your 
system. 
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Visual Information 
Systems: New Hope For 
Decision Makers 

By Mark Borgmann 

If executives and professionals are 
really going to use graphics in their 
decision making, MIS managers had 
better put some hard work into see- 
ing things from the perspective of 
these users. Here’s a system that can 
be a real monitoring tool. 


Who Copes With 

The Graphics Deluge? 

By Betsy Riley 

The best system in the world won’t 
perform optimally if you ignore hu- 
man relations. Your first decision in 
bringing in computer graphics is 
whose turfiis it? : 
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Bringing In-House 
Publishing Up To Date 
By Bernard Peuto 


The average Fortune 2000 firm 
spends at least 1% of its annual sales 
on printed materials. Is anyone moni- 
‘9ring this area for you? 
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Turning Hard Facts 

Into Hard Copy 

By Gary P. Laroff 

Without hard copy, computer graph- 
ics is just a pretty picture on a CRT. 


What’s the best hard-copy tool for 
your needs? 
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Look good where it counts. 


EXECUCOM introduces Impressionist.™ For the art of business. 


You never get a second chance to make 
a first impression. Appearances do count 
in a management presentation. That’s 
why EXECUCOM, a world leader in 
corporate decision support, has intro- 
duced Impressionist. The most powerful 
micro-based graphics system available. 

Generate bold graphics, illuminate 
market trends, sales forecasts, inventory 
cycles. With Impressionist you present 
your ideas with graphic clarity, gain 
visible support for your ideas and stand 
out among your professional peers. 

A good graphics system is an essential 
component of a Decision Support System. 
Impressionist is that, but much more. 

Impressionist is an easy-to-use graphics 
tool. It’s versatile, and is command and 


menu-driven for production as well as ad 
hoc applications. Impressionist accepts 
data from Lotus 1-2-3,™ Multiplan® 
IFPS/Personal™ and a multitude of other 
software systems. And Impressionist’s 
chartbook is compatible with Cuechart™ 
from ISSCO, one of the leaders in 
mainframe graphics software. 

Impressionist. From EXECUCOM, the 
developers of IFPS® and IFPS/Personal. 
The number one choice of the Fortune 
500 in decision support software. 
Continuing a decade of excellence. 
Seeing is believing. 

For hardcopy samples call or write 
Phyllis Shockey, EXECUCOM Systems 
Corporation. 1-800-531-5038. 3410 Far 
West Blvd., Austin, Texas 78731. 
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Eciitorial 


Not-So-Personal Computers 


The day of the personal computer has come and gone. That’s 
not to say that organizations will stop buying microcomput- 
ers in large numbers or that micro vendors should throw in 
the towel. It does mean that organizations across the country 
are finding out that the personal computer is not really so per- 
sonal, after all. The dream of a computer on every white-collar 
worker’s desktop may be just that — a dream. And a growing 
number of vendors are painfully waking up from that dream 
— some more abruptly than others. 

Instead of opting for one-for-one purchases, organizations 
are utilizing micros as shared resources. A recent study by 
Future Computing, Inc. discovered that one quarter of the 
personal computers in use by businesses are shared by 10 or 
more users. The study showed that on the average, 2.3 people 
shared an office personal computer. 

The micro, once considered so inexpensive it could be writ- 
ten off as a miscellaneous expense, has grown more costly as 
end users become more sophisticated and require more train- 
ing, more memory, more peripherals and more software and 
support. In reality, the executive has not yet endorsed micro- 
computers by using them himself. Professionals don’t need to 

‘use micros eight hours a day, and organizations have found it 
increasingly harder to cost-justify full-time access for every 
office worker. 

Shared usage, departmental computing, more active use of 
minis as links between micros and mainframes all place less 
emphasis on micros as single-user tools and more emphasis 
on their role as part of a shared, integrated system. Recent an- 
nouncements from the vendor community bear witness to this 
trend. This year has already proven to be one of the most 
eventful the industry has ever experienced. Not only are mi- 
cro software vendors dropping off in record numbers, but tra- 
ditional mini and mainframe vendors are suffering as well. 

IBM’s decision to drop the PCjr, although not unexpected, 
is a jolt to its reputation of being able to successfully pull in 
market share, almost regardless of product. The demise of the 
PCjr also raises grave doubts over the future of the home 
market; the machines are virtually being given away by retail- 
ers that have been left with large inventories. Declining 
growth rates, layoffs or temporary shutdowns have been re- 
ported by IBM, Data General Corp., Apple Computer, Inc., 
Digital Equipment Corp., Intel Corp. and even Wang Labora- 
tories, Inc. Although a number of factors in the market con- 
spired to produce these events, the evolution of the personal 
computer is also having its effect. And this time, the users 
seem to be calling the shots. 








Insider 


At Least 1,000 — Maybe More! 


By Tom Willmott 


Several years ago, during data pro- 
cessing’s medieval period, I attended a 
product seminar held at the local sales of- 
fice_of a minicomputer vendor. This ses- 
sion was held to demonstrate new, super- 
mini-based software that automated 
engineering drafting and design applica- 
tions. I was not well versed in the range 
and power of computer-aided graphics of- 
ferings, and | felt it-was important to see a 
representative sample, 1980-style. 

It was a straightforward drafting 
package, although undoubtedly quite 
crude by today’s standards. The software 
vendor’s marketing representative capa- 
bly demonstrated how the program could 
be instructed to create lines and a variety 
of shapes from a draftsman’s template. A 
previously completed file was brought to 
the screen after several rudimentary exer- 
cises were completed. The file presented 
an architectural rendering of a house — 
a New England-style, Royal Barry Wills 
cape, complete with massive chimney and 
multipane front windows. So far, so 
good. This was a useful, if relatively un- 
complicated, piece of graphics program 
code. 

Then, without warning, the woman at 
the terminal tapped one or two keys. In 
an instant the image on the CRT had 
zoomed in on the detail work around the 
front door, including a complete sche- 
matic of the front doorbell. | was com- 
pletely unprepared for this turn of 
events. In fact, | was awestruck. 

At that moment in time the full power 
and potential of computer graphics be- 
came clear to me. 

In fact, computer graphics coupled 
with simulation and modeling software 
has been at the heart of the dramatic pro- 
gress of integrated circuit design. 

The graphics market divides rather 
neatly into the following four major seg- 
ments: 

© Low-end, personal computer-based 
— These are typically business graphics 
applications, notably Visicorp.’s Visiplot, 
BPS Information Services, Inc.’s Busi- 
ness Graphics, Lotus Development 
Corp.'s 1-2-3 and a variety of products 
running in the IBM PC environment. This 
generation of products works beautifully 
with multipen plotters, many of which 
sell for less than $2,000. We also include 
the innovative Macpaint software in this 
category. This program, coupled with the 
Apple Computer Inc. Macintosh’s high- 
resolution screen and Apple’s new laser 
printer, is clearly a giant leap for the mar- 





ket’s low-cost end. 

© High-end, personal computer-based 
— With a hardware upgrade of the ge- 
neric personal computer, including high- 
resolution screen and expansion boards, 
it is possible now to achieve most of the 
two-dimensional drafting and simulation 
capability I described in that 1980 mini- 
computer offering. Clearly, IBM is target- 
ing the engineering and design market as 
a major business opportunity..It would 
not be surprising to see enhanced PC ATs 
in 1985 as one way to meet the needs of 
this market segment. 

© High-resolution, microprocessor- 
based terminals — These devices have 
been used.as workstations attached to a 
host, shared-logic architecture since 
Tektronix, Inc. captured major market 
share with its terminals in the 1970s. 
Now companies (such as. Ramtek Corp., 
Tektronix, Inc. and Lexidata Corp.) sell 
workstations, or companies (such as 
Computervision Corp., Applicon, Inc., In- 
tegraph Corp. and GE Calma) sell com- 
plete systems or companies (such as 
Prime Computer, Inc.) sell some combi- 
nation of products through OEM and sys- 
tems integrator arrangements (such as 
Prime's price performer, the 9955). 

* High-resolution, microprocessor- 
based independent workstations — The 
fourth in the catalog of products de- 
scribes the ability of the workstation to 
go it alone. Sun Microsystems, Inc. and 
Apollo Computer, Inc. come to mind im- 
mediately as independent workstation of- 
ferings with software sufficient for all but 
the most sophisticated of graphics appli- 
cations. 

It is, perhaps, at the workstation level 
where the most exciting developments 
continue. Refresh rates and memory-to- 
screen bus speeds boggle the imagina- 
tion. The new terminals may offer mega- 
bytes of main memory. And the common 
instruction sets of a handful of popular 
microprocessor designs have led to a 
wealth of excellent software. 

The future should hold continued 
price performance improvements, nearly 
unbelievable advances in the sophistica- 
tion of the software environment and a 
broad impact on the ability of vendors in 
every industry that uses graphics equip- 
ment to, bring new products more quickly 
and efficiently. 


Willmott is vice-president of user re- 
search for International Data Corp. in 
Framingham, Mass., and a regular col- 
umnist for Computerworld Focus. 





To Our Subscribers 


A recent change im the USPS news- 
paper and magazine distribution 
systems has created a slowdown in 
delivery of Computerworld Focus. 
We are working. diligently with 
postal and distribution authorities 
to normalize delivery. We appreci- 
ate your patience. Focus will ap- 
pear 10 times in 1985. Send com- 
ments to The Editor, CW Focus, 
375 Cochituate Road, Box 880, 
Framingham, Mass. 01701. 
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James R. Warner is president of Preci- 
sion Visuals, Inc., a graphics software 
supplier headquartered in Boulder, 
Colo. After spending seven years at the 
University of Colorado as a teacher and 
applications developer, Warner joined 
with three university colleagues to form 
Precision Visuals in 1980. He shared 
with Computerworld Focus some 
thoughts on what the management in- 
formation systems (MIS) manager 
should look for in computer graphics. 


What's the first thing an MIS manag- 
er should ask of a graphics vendor? 


The first thing should be, ‘“‘Solve my 
problem.” Instead of all the bells and 
whistles, users first need a package that 
services them. It should be easy to use 
and functional, with good documenta- 
tion. And if I were an MIS manager, I'd 
look for a command-driven system in- 
stead of a menu-driven one. 


Why do you favor command driven 
over menu driven? 


A menu-driven system, if I can use a 
car metaphor, gets you from zero to 20 
very rapidly. Then it gets very sluggish. A 
command -driven program, along with an 
on-line Help facility, may take a little 
longer to learn, but once you get up to 
speed, you get lots of functionality with- 
out having to tab through all the menus. 


What else is important? 


Machine and device independence. 
Once the users get acclimated to a partic- 
ular graphics package, you want to be 
able to shift them over to another set of 
hardware, if necessary. You want to be 
sure the package will run on other kinds 
of hardware. And, ideally, it should port 
down to the personal computer. If the 
whole package won't port down, it 
should at least be accessible from the per- 
sonal computer. 


All right. We've zeroed in on func- 
tionality, ease of use and portability. 
What comes next? 


Performance. Some packages can 
chew up a lot of computer resources. 
There’s a myth going around that you 
can rely on virtual memory to solve all 
your problems, but eventually it’s going 
to drain the resources on the CPU. 
There’s a balance that vendors must be 
concerned with. Do you need something 
that can slice bread and puree carrots, or 
do you heed something that draws good- 
looking graphs and charts? 


You haven't mentioned training. 
Don't you think, especially with a 
command-driven system, that train- 
ing is important? 


Training for the project leader is im- 


portant; for the rest of the users, it’s criti- 
cal that documentation be excellent — 
«documentation, plus on-line Help and a 
good tutorial. It’s best if people can leaf 
through the documentation while they’re 
using the package, and then access the 
Help facility if they get into a snag. You 
know, there are no really user-friendly 
packages out there. The menu-driven 
system is more user-friendly, but you lose 
functionality. And MIS managers should 
be cognizant of the 80-20 rule: 80% of 
the use is by people who enter material 
into predefined layouts, and 20% is by 
layout designers. Generally, the layout 
designers don’t require a lot of training. 


What about compatibility with main- 
frame data base formats? 


The graphics package should be com- 
patible with a variety of formats. What 
we're talking about is a character-type 
format instead of a binary format. 


There are so many different pack- 
ages on the market today. If func- 
tionality, ease of use, data base com- 
patibility and portability are there, 
what would be a deciding factor? 


All other things being equal, the MIS 
manager should choose the vendor that 
has a reputation for delivering quality 
products. Look for a company that’s 
been in business for a while, one that can 


supply good customer references and 
provide local support. Support is really 
important. The manager needs a techni- 
cal person who will come in to install the 
product and will fix problems as they oc- 


-cur. MIS directors are looking for a safe 


decision, and you can’t blame them for 
that. 


There's one criterion that’s notably 
absent. Whatabout price? . 


Price comes in pretty low on the totem 
pole. If you look at a fully costed pro- 
grammer going for $6,000 to $8,000 a 
month, the cost of the graphics software 
seems incidental when compared with the 
productivity of these people. Usability is 
much more important; you don’t want to 
spend too much trying to find out how to 
use it. 


Do you have one final qualifier for 
the poor MIS manager who can't 
catch a breath between buying deci- 
sions? 


Yes. Look for superior customer ser- 
vice. From a vendor's point of view, the 
money is to be made from the sale of mul- 
tiple systems. Technology sells the first 
system, but great customer service is 
what sells multiple systems. Get those 
references from satisfied customers. 


Managers Cormer 


By Michael E. Lawson 


Between six million and eight million 
computers are currently in use in the U.S. 
alone, and over the next few years these 
numbers should grow even higher. Al- 
though most people expect this technol- 
ogy to offer real increases in productivity 
and efficiency, the arrival of the technol- 
ogy is often accompanied by negative re- 
actions. 

These negative feelings can be {rus- 
trating for management information sys- 
tems (MIS) professionals who are very 
comfortable with the existing technology 
and who often constitute a driving force 
for innovation. When resistance is high, 
the implementation of systems can be im- 
peded and the effective use of the tech- 
nology impaired, resulting in frustration 
for users and developers alike. 

When any new technology or system 
is introduced, a number of concerns will 
be present, whether they are voiced by 
the affected people or not. 

The first of these concerns is that peo- 
ple will be worried about their jobs. It is 
irrelevant whether the concerns are based 
on fact; if the fear is real, people will be 
affected. 

Second, people are often intimidated 
by machines. They will be concerned 
about possible changes that may occur in 
the work place. They will also want to 
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know ‘how the value of their contribu- 
tions will be affected, and if they will be 
able to cope in the new environment. 

Third, computers can lead to a situa- 
tion in which more work is done at home 
or in other isolated environments. This in 
turn can adversely affect interpersonal 
relationships and create a sense of sepa- 
ration from the organization. 

Finally, the new technology offers an 
increased ability to monitor and measure 
performance. This may sound terrific if 
you’re a supervisor, but it can create real 
apprehension for those who are super- 
vised. 

An MIS manager will be aware of these 
concerns. Armed with this information 
and the knowledge that the technology 
can, in fact, improve the quality of work 
and the work place, you can take the fol- 
lowing steps: 

e Insist that management take the 
necessary steps to ensure that users’ in- 
terests and needs are fully incorporated. 
Up and down the. reporting channels, 
people need to know what is going on 
and what they can expect. They need to 
be involved from the start. 

Fears and concerns can be turned into 
very positive and helpful attitudes if peo- 
ple believe their input is actively sought, 
listened to and, where appropriate, incor- 
porated into the planning and implemen- 
tation process. 


© Encourage managers to address the 


issues of job security and intimidation. © 


Candor and commitment to career reori- 
entation are essential when particular 
jobs are to be eliminated. Companies 
must develop educational programs that 
can bring users up to speed and, to re- 
duce anxiety, must emphasize the posi- 
tive aspects of using the technology. 

MIS professionals can also help make 
sure that other managers do not develop 
unrealistic expectations about the 
amount of time it takes people to become 
comfortable and productive with the new 
technology. 

© Help management to clarify the spe- 
cific. reasons and goals associated with 
the introduction of the technology. Clear 
goals and objectives make it easier for ev- 
eryone to understand the importance of 
the change and to rationalize some of the 
short-term disruptions. 

e Share with other managers your un- 
derstanding of the impact of change. The 
effective implementation of any new sys- 
tem will proceed more smoothly and will 
lead to long-term gains in productivity 
when the company is committed to un- 
derstanding the impact change can have 
on people. The information systems de- 
partment has had more experience with 
systems and technology — and perhaps 
with change. — than other parts of the 
organization have had. This experience 


and knowledge must be shared with 
those who will be responsible for the im- 
plementation process and ultimate use of 
the technology. 

In ‘combination with good decisions 
about hardware, software and systems, 
these additional steps can lead to a better 
implementation process and a more pro- 
ductive system.+ 


Lawson is director of the Masters 
Program in Management Information 
Systems at Boston University’s School 
of Management. 


Correction 


An editing change in an article in last 
month’s issue (“Integrated Software 
— Past, Present and Future,’ Com- 
puterworld Focus, March 20, 1985) 
inadvertantly caused the vendor 
names to be interchanged on two 
products. The correct references fol- 
low: Enable is from The Software 
Group, Inc., and Electric Desk is 
from Alpha Software Corp. 





Belt-Tightening 
At Apple, IBM and Wang 


In mid-February, Steve Wozniak, one 
of the founders of Apple Computer, Inc., 
announced he was leaving Apple to pur- 
sue other interests. It was widely report- 
ed that Wozniak had disagreed with the 
company’s overall direction. At the end of 
February, Joseph Graziano, Apple’s chief 
financial officer since 1981, resigned. 
Soon after these bulletins, Apple an- 
nounced that the company would stop 
production for one week at each of its 
three Apple II plants and its Macintosh 
plant, citing large dealer inventories and 
soft sales as reasons for the shutdowns. 

Greg Kelsey, partner in L.H, Alton and 
Co., a research and consulting firm in 
San Francisco, stated he wouldn't try to 
read more into it than meets the eye, and 
the three events are pretty unrelated. Kel- 
sey said he was surprised when Wozniak 
went back to Apple a year ago, but that 
he knows Graziano well and was aware he 
wanted to get out of the high-pressure 
fray, which he'd been involved in for a 
number of years. 

Perhaps the personnel changes are co- 
incidental. But a larger problem looms on 
Im Briet 

NATICK, Mass. — The hard-copy 
graphics market will reach $12.3 bil- 
lion by 1990, and of the three segments 
of the market — plotters, printers and 
camera systems — camera systems will 
experience the greatest growth with a 
forecasted compounded annual rate ex- 
ceeding 68%. Venture Development 
Corp.’s market study, entitled ‘The Mul- 
ticolor and Single-Color Hard-Copy 
Graphics Industry through 1990,” also 
reported that drum plotters will continue 
to grow at a compounded annual rate of 
30.4% and moving media flatbed devices 
will demonstrate the highest rate of 
growth with dollar shipments expected to 
be nearly 10 times the 1984 rate in 1990. 

Further information regarding this 
300-page report, which is available for 
$7,500, can be obtained by writing to 
Venture Development Corp., 1 Apple 
Hill, Natick, Mass. 01760. 

FAIRFAX, Va. — The revolution in 
printing and publishing is on-line text 
editing and page makeup, combined 
with computer-generated charts and 
graphs, and this revolution will be given 
in-depth coverage at the National Com- 
puter Graphics Association Conference in 
Dallas, April 14-18, 1985. 

Among the participants is Alan T. 
Paller of AUI Data Graphics/Issco, who 
will head a special printing and publish- 
ing track on Thursday, April 18. In addi- 
tion, there will be extensive tracks deal- 
ing with visual arts and design and 
business and management graphics. In 
special sessions on Sunday, April 14; 
Wednesday, April 17; and Thursday, 
April 18; biomedical technical sessions. 
will be held. There will also be a concur- 
rent exposition featuring over 200 ven- 
dors of hardware, software and services 
spread over seven acres of floor space at 
the Dallas Convention Center. 

Details and registration information 
are available from the National Computer 
Graphics Association, 8401 Arlington 
Blvd., Fairfax, Va. 22031. 


Im tlhe News 


the horizon. Lotus Development Corp.'s 
Jazz, the long-awaited and much-her- 
alded Lotus 1-2-3 lookalike for the Mac- 
intosh, is going to keep its heralders 
waiting a bit longer. Jazz was originally 
to ship in March, then April. Now the 
date is set for May 27. The uncertainty 
surrounding Jazz could mean fewer Mac- 
intosh machines sold and a more difficult 
fight in entering the offices of big 
business. 

Apple doesn’t hold the patent on bad 
news. The latest word on the home com- 
puter market comes from IBM, and that 
word is “halt.” The decision to cease pro- 


_duction on the PCjr as of this April comes 


hard on the heels of Apple’s week-long 
moratorium on manufacturing the Apple 


Il and Macintosh computers. An estimat- 
ed 100,000 PCjr computers are still in in- 
ventory. 

Evan Moltz, director of Microservices 
for International Data Corp., a research 
firm in Framingham, Mass., said the deci- 
sion indicates that IBM has finally admit- 
ted there is no such thing as a home com- 
puter market — except in December. 
“You can sell almost anything at Christ- 
mas,” Moltz said. Bob Miller, president of 
Computerland of Worcester County, 
Mass., expressed disappointment at the 
news, especially in view of the tremen- 
dous number of PCjrs sold in the last 
quarter of 1984. “‘There’s an installed 
base out there expecting more software 
products, especially educational prod- 


ucts. A lot of customers purchased the 
PCjr for that reason.” However, Miller 
has not sold any units since Christmas. 
He has a-reason for disappointment that 
goes beyond the store’s balance sheet: He 
bought a PCjr for his family for Christ- 
mas. 

And to round out the news, all em- 
ployees in the domestic manufacturing 
facilities of Wang Laboratories, Inc., in 
Lowell, Mass., will take a common vaca- 
tion — the first two weeks of July 1985 
— according to Paul Henning, director 
of Public Relations at Wang. When asked 
whether a common vacation was a com- 
mon occurrence, Henning replied that it 
only occurred once before, “‘sometime in 
the mid-70s.”” 


A personal pene’ system 
for your office 


Siena cies. 


ai epee oe 
graphics to your documents 


system does the job in minutes, right at your desk. 
Why it's so easy 


menus by 
clicking the mouse. That's all it takes. And the screen 


Powerful graphics capabilities 
Produwe charts such as bar, pie, scatter, and line 
charts automatically. Or select from the over 300 pre- 


pay oy nese cme pa 


freehand drawings 
Personal Composition System. 


Easily merges text and graphics 
Unlike any other system on the market, this 


sequences. You 
simply pointing and 


shows you exactly what your document will look like. 
Composition 


The system gives you 
cach 1,690 fontson ne o> anne 
om —not dressed-up typewriter 
or ponent obensiea ig 


a Fully automatic 
————— 
no other system can offer. 


typography like 


Compugraphic system merges text and graphics into 
complete pages. No more cut and paste. 
Plain-paper 


output 


documents on demand, on plain paper or overhead 
transparencies, Multiple sets of a documentt are auto- 








By Kathryn Alesandrini 


With microcomputer graphics, what you see is not 
always what you get. Have you experienced the let- 
down of dreary dots when printing out colorful 
screen graphics on a dot matrix printer? Or maybe 
you’ve suffered from the giant jaggies when the lit- 
tle jagged edges of screen graphics turn into giants 
when projected on a large screen. Don’t give up! 
Now you’ve got connections — new combinations 
of hardware and software can transform you and 
your microcomputer into a graphics workstation, 
turning out snappy full-color graphics at a fraction 
of the cost of traditional graphics. Truly state-of- 
the-art graphics is usually created on mainframe 
and minicomputers, complete with high-resolution 
film recorders that create picture-perfect slides. 
But now with the addition of communications ca- 
pabilities, you've got the ingredients for a micro 
graphics workstation that results in perfect out- 


put. All you need is your IBM Personal Computer _ 


with a standard color card, graphics software and a 
modem (optional if you’d rather use postal commu- 
nications). 

Computer graphics is good for business. Studies 
show that when visuals are used in a presentation, 
the audience remembers about 90% of the informa- 
tion. Remove the graphics, and they remember 
only 10%. The added bonus of using graphics soft- 
ware is that you don’t need to be an artist or pro- 
grammer to create eye-catching graphics that look 
like they came from the art department. 

Be careful not to overdo it, however. Although 
colorful visuals attract attention, they can do more 
harm than good if images are oversimplified, dis- 
torted or irrelevant to the points you are trying to 
make. Some people use decorative graphics to liv- 
en up presentations and to add interest value. Dec- 
orative graphics can backfire when they distract at- 
tention from the important information and direct 
it to the frills. Dressed up word slides (ornamenta- 
tion added to verbal slides) are an example of the 
misuse of graphics software. They may be cute, but 
they can do more harm than good in a presentation. 
Always use graphics to drive home the most impor- 
tant points. Keep in mind that word slides are not 
graphics. Too many presentation visuals are actu- 
ally all words. Word slides do not capture the atten- 
tion of the audience the way graphics presentations 
do. Images are much more memorable and fun to 
view. The quickest and cheapest way to get color 
slides from yeur personal computer is to point a 
camera at the screen and take a picture. Several 
available products make it nearly foolproof to 
shoot color slides from your color monitor in a mat- 
ter of minutes. The main drawback to shooting 
from the screen is that slides will be no sharper 
than what you see on the monitor. Also, the moni- 
tor is slightly curved, and photographing a curved 
surface gives the slide a wraparound look. The real 
problem is the lack of high resolution. 

Resolution refers to the number of dots or pixels 
(picture elements) in the image. The finer the detail 
in the image, the higher the resolution. As a point 
of reference, IBM PC color graphics is 320 by 200; 
Apple Computer, Inc.’s Macintosh has an impres- 
sive 512- by 342-display screen, although it sacri- 
fices color. IBM’s new Enhanced Color Display is 
640 by 350 pixels, with a price tag of $849 for the 
monitor and $524 for the upgraded graphics card. 
With the standard color monitor, the new graphics 
card gives you a resolution of 640 by 200. 

But for perfect-looking graphics, you need to 
have 2,000 by 2,000 for print graphics and 4,000 
by 4,000 for slides that will be projected. You can- 
not approach the truly high resolution of mini- 

(Continued on Page 8) 


What’s 
New 
In 
Slide 
Makers? 


in slide making? 
Two authors 
—_ their views: 
thryn Alesandrini 
ocuses on 
technology and Lee 
White compares 
some products. 


By Lee White 


As anyone involved in computing knows, the name 
of the game — the fun game, anyway — is graph- 
ics. And the best part of graphics is not looking at 
pictures on the color monitor, but showing the pic- 
tures to others. 

Most people agree that color graphics gives a 
presentation more punch. Users haven’t done 
much in this area because color printers and low- 
cost plotters are relatively new to the marketplace 
and outside slide makers are expensive. What has 
had to suffice until now for most presenters is the 
transparency (also known as the overhead or foil). 
These were rarely in color because they were usual- 
ly created on a transparency maker or copier /du- 
plicator. However, transparency film is available in 
color, so users had the distinctly exciting choice of 
black print on green, yellow, red or blue. 

Transparencies have been the bane of many a 
speaker: At a crucial point in the presentation it 
would be discovered that the slides were stuck to- 
gether from static electricity, or were placed upside 
down on the projector table or, more than once, a 
whole batch would slide to the floor, sucking up 
rug dust. Another disadvantage with transparen- 
cies is the inability to duplicate innovative art. The 
presenter was limited to printer output and, even if 
there were a color printer or plotter available, color 
choice was limited by the number of bands on the 
printer ribbon or the number of pens on the plotter. 

Recently, there has been a rash of announce- 
ments of slide makers in price ranges wide enough 
for any user’s pocket. Some slide makers utilize 
their own graphics software; others are compatible 
with most readily available graphics software pack- 
ages. Some of the more expensive and sophisticat- 
ed equipment offerings have tablets that enable the 
creation of original art; even the less expensive 
ones allow some variations in color choices. 

The great dividing line on the slides themselves 
is resolution. The better models eliminate the jag- 
ged lines seen on computer display monitors. Slide 
resolution capabilities of 4,000 line /in. is equal to 
excellent photographic reproduction. 

Following is a sampling (six products, which fall 
into four categories) of what’s available in slide 
makers. The first three products, AVL’s Starburst 
and Genigraphics Corp.’s SG2 and Series 1000, are 
full-function slide presentation systems. They not 
only allow for immediate slide (or hard-copy) out- 
put from computer-generated -graphics, but also 
provide for artistic input. The second two, Calcomp 
Imaging Products’ Samurai and Matrix Instru- 
ments, Inc.’s Matrix PCR, are quite sophisticated 
and are capable of fine slide resolution output, but 
do not provide the user with the capabilities of free- 
hand-art input. The third, Polaroid Corp.’s Palette, 
does not give high-resolution output, but does of- 
fer the user some good flexibility for color choices. 
The last product, Eastman Kodak Co.’s slide mak- 
er, which is actually a collection of products, pho- 
tographs the display monitor. The price differential 
from the first group to the last product is great, but 
to compare them without explanation would be 
like comparing Rolls Royces with Rabbits. 

AVL (formerly called Audiovisual Laboratories) 
of Tinton Falls, N.J., recently announced the Star- 
burst Computer Graphics Presentation System. 
Starburst offers a turnkey system comprised of a 
512K-byte CPU with a 10M-byte Winchester hard 
disk drive and a 5%-in. floppy disk drive, a puck 
(similar to a mouse) and digitizing tablet, keyboard 
and 12-in. monochrome monitor. Users may select 
either a 12-in. or 19-in. color display monitor and 
either of two high-resolution film recorders. 

(Continued on Page 10) 





(Continued from Page 7) 
computer and mainframe graph- 
ics, even if you spend money on 
upgraded graphics capabilities 
for your micro. Of course, one 
way to get high-resolution out- 
put from a personal computer is 
to buy software that takes away 
the rough edges and a film re- 
corder that creates a high-reso- 
lution slide. 


corder. Slides can even be en- 
hanced by _ top-of-the-line 
graphics workstations if you 
want special effects or graphics 
symbols added to your slides. A 
library of prestored images and 
symbols can be added to your 
slides for a set fee. For a price, 
your slides can include the full 
range of graphics including free- 
form graphics. 

However, it’s not what you 
can do with graphics enhance- 


ment services, it’s what you can- 
not do that may be a problem. 
The limitations stem from the 
fact that not all graphics are 
alike. Only certain types of per- 
sonal computer graphics can be 
transferred for enhancement — 
the kind that can be reduced to 
device-independent and resolu- 
tion-independent primitives 
(lines, rectangles, polygons and 
so on) and their attributes (such 
as color, width and texture). 


What about most of the pictures 
created with the draw/paint 
graphics software and micro- 
computer libraries of predrawn 
images? The images from those 
packages cannot be enhanced 
because they are bit-mapped 
graphics. They are composed of 
a collection of dots that our eyes 
can organize into recognizable 
shapes, patterns and objects, 
but there is no organization or 
meaning to the dots for the com- 


puter. A curve cannot be 
smoothed unless the computer 
knows that a series ‘of dots is 
supposed to be a curve. When 
an image has been created with 
individual dots rather than ob- 
jects, the computer does not 
know a line from a circle. The 
main limitation of enhancement 
services is that they cannot act 
on graphics software that stores 
images as a collection of dots. 
Many of the business graphics 


f visual appearances are 

very important to you but 

you are on a limited bud- 

get, you might consider a 
graphics enhancement connec- 
tion service. Other than your 
standard color personal comput- 
er, your only investments are the 
software and a standard modem 
for data communications. The 
graphs created with your graph- 
ics package (within limits) can 
then be transmitted to a service 
center for enhancement and re- 
turned as 4,000 by 4,000 pic- 
ture-perfect slides. Imedia 
Corp.’s support package, PC 
Presents, automatically con- 
verts Lotus Development 
Corp.’s 1-2-3 graphs into code 
that can be communicated to the 
high-resolution film recorders in 
the service center network. The 
cost is $350 for software, $15 
for one-day service to image an 
original slide and $23 for an 
overhead transparency. You 
don’t even. need a modem; the 
centers accept graphics on disk. 
This service is good for word 
slides and the standard business 
graphs, but lacks free-form 
graphics. 

The more sophisticated Geni- 
graphics Corp. Series 1000 sys- 
tem (based on an IBM PC) does 
not even allow freehand draw- 
ing. It does, however, include a 
digitizer that lets you create 
original graphics that can be 
transmitted to a Genigraphics 
Production Center for high-res- 
olution slide output. The Geni- 
graphics system allows a wider 
range of graphics for high-reso- 
lution imaging than does PC 
Presents, but the upgrade kit for 
the PC costs $12,500 and you 
still can’t get the kind of images 
you can create with the standard 
draw-and-paint software in low- 
er resolution. 


The SAS System... 
The Solution for Your Min puting Needs. 


You've got a minicomputer dedicated to your work, Superior Statistical Tools. The SAS System 
but you need all the power of a mainframe software includes everything from simple descriptive statistics to 
package to get the job done. The SAS System is the advanced regression, analysis of variance, discriminant 
analysis, clustering, and scoring. Version 5 includes new 
survival analysis techniques. We package these tools in 
ready-to-use procedures, so you don't have to be a 
statistician to produce the analysis you need. 

if we don't have just the right procedure, you can 
write your application using the new interactive matrix 
language in Version 5. It's a complete data manipulation 
language, with features for arithmetic and character ex- 
pressions, data input and output, and more. It lets you 
think directly in matrix terms. 


handle every application, quickly and easily. 


Efficient Data Management and Retrieval. 

You can write applications for all your tasks with the 
free-format SAS language. The SAS System reads 
data in any structure from any kind of file. Create new 
variables, modify old ones, combine files, detect errors, 
and accumulate totals. 


A new procedure for producing Gantt charts includes options 
for both line printer and color graphics output. 


Easy Report Generator. Once you perform your 
analysis, you can present the results in easy-to- 
understand graphics. The SAS System has procedures 
for routine lists, tables, reports, charts, plots, and maps. 
New tools let you annotate your displays and put multi- 
ple graphs on the same page. 


nother entrant in the 

area of graphics en- 

hancement services is 

Dicomed Corp.'s Pre- 
senter PC. With the addition of a 
high-resolution graphics adapt- 
er card to your personal comput- 
er, you can use Presenter PC 
($995) to create presentation 
graphics that can be imaged up 
to 8,000-line resolution. Pre- 
senter PC software allows the 
full range of charts and graphs, 
text with 360-degree rotation 
and original (but not freehand) 
graphics. 

With Presenter PC you can 
tie into the Dicomed system 
through phone transmission us- 
ing the high-quality image re- 


8 COMPUTERWORLD FOCUS 


The SAS System runs on these minicomputers: Digital Equipment Corp. VAX™ 
8600 and 11/7xx series under VMS" Prime Computer, inc. Prime 50 series 
under PRIMOS® and Data General Corp. ECLIPSE® MV series under 
AOSWVS. The SAS System also runs on IBM 370/30:0v43xx and compatible 
machines under OS, TSO, CMS, DOS/VSE, SSX, and ICCF; IBM X1/370 and 
ATI370 under VM/PC, and IBM PC XT and PC AT under PC DOS. Note: Not 
all products are available for all operating systems. 


Above: Full-ecreen editing tools help you keep records and track 
information. 


Below: You can graph results from the Version 5 survival analysis 
procedures for easy comparison. 





software packages in use today 
use bit-mapped graphics and 
cannot be transmitted for en- 
hancement. 


hy does everyone 
want such high- 
resolution graph- 
ics anyway? Peo- 
ple enjoy viewing realistic 
colorful graphics. Yet there is 
another, perhaps more impor- 


tant source of realism. The na- 
ture of the information being im- 
aged may be realistic or abstract. 
Numerical data and words, for 
example, are inherently ab- 
stract. Objects, events and peo- 
ple are concrete and realistic. 
Images are realistic and con- 
crete compared to abstract ver- 
biage. That’s why graphics pre- 
sentations are interesting and 
éasy to remember. There’s noth- 
ing dull or abstract about graph- 


ics — or is there? Actually, not 
all graphics are created equal. 
Some are more realistic than 
others. Charts and graphs, for 
example, are more abstract than 
realistic drawings of objects. Yet 
realism is important in visual 
displays because people enjoy 
viewing concrete, realistic im- 
ages. 

The advantage of including 
truly realistic graphics in your 
representations is that people 


presentations. 


will pay closer attention to your 
ideas. 

The good news is that you 
can make your presentations 
more interesting and influencial 
if you spruce up your abstract 
graphics with realistic images. 


bstract graphics such 
as bar charts and pie 
charts may elicit fewer 
yawns than verbiage 


i Above: New facilities in Version 5 let you customize your graphics 


Below: Version 5 handies your quality contro! applications too. 


j Automatic reporting tools are your solution to inventory 
management. 


And More. You can write letters, schedule projects, 
forecast results, and determine product mix with the 
SAS System. A new applications development tool in 
Version 5 lets you design easy-to-use front-ends to ail 
your SAS applications. Once you write your job, you 
need only press a key to change from one application 


to another. 


Get mainframe power on your minicomputer with the 
SAS System. It's the one system that can meet all your 


information needs. 
To learn more, clip out the 
coupon or call us at (919) 


and data tables. But if you really 
want to catch people’s interest, 
you need realistic images of peo- 
ple, places and things. 

By providing hundreds of 
predrawn figures, some of the 
new software packages make it 
easy to add realism to a presen- 
tation. All you do is electronical- 
ly cut and paste the images, 
changing colors and adding oth- 
er personalized touches. The re- 
sult is colorful, realistic graph- 
ics with a customized look. But 
for now, you must give up high 
resolution to achieve this look 
with your personal computer. 
Software such as Prentice-Hall, 
Inc.'s VCN Execuvision pro- 
vides collections of realistic 
graphics and symbols called li- 
braries that you can pick and 
choose for your own use. The li- 
brary collections include bor- 
ders, initials and decorative de- 
signs; an industry and business 
catalog; the world’s faces and 
figures as well as maps and in- 
ternational symbols. Other li- 
braries scheduled to be released 
include health and fitness, fi- 
nance (banking, stocks and 
bonds, taxes and so on), trans- 
portation (vehicle and travel-re- 
lated images) and computer and 
computer applications. 

With predrawn graphics, you 
can spruce up a boring bar chart 
by combining it with a realistic 
drawing that depicts the topic of 
the data. You not only increase 
the interest value with realistic 
images, but you also make the 
information easier to remember. 


othing is perfect. Al- 

though you can con- 

nect your personal 

computer to a graph- 
ics service center for perfect 
slide output, the process is 
flawed by the restrictive range of 
visuals that can be created. Di- 
comed’s enhancement service is 
one solution to the restrictive 
range of visuals — at a price. 
Basic enhancement services are 
well suited for those who use 
only word slides and standard 
graphs in their presentations. 
Yet, anyone using only those 
options may be missing much of 
the potential benefit of graphics. 
Word slides and _ standard 
graphs may not be interesting 
enough to hold your audience’s 
attention. If you go to the time 
and expense to include graphics 
in your presentation, you want 
the full benefit. There is no 
guarantee that by getting rid of 
giant jaggies, you can also elimi- 
nate the so-called audience-eye- 
lid-saggies. 


Alesandrini is a professor at 
California State University and 
heads Microconnect, a consult- 
ing firm in Santa Monica, 
Calif., which specializes in in- 
formational graphics for train- 
ing and management. She is 
author of the book, Business 
Graphics for Information Man- 
agement (Prentice-Hall, Inc.). 
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Only IVISS combines mainframe power and ISSCO 
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Three major software programs are in-. 


cluded: Artgraphics, for creative free- 
form designing with the puck and digitiz- 
ing tablet; Chartgraphics, for creation-of 
three-dimensional horizontal and vertical 
cumulative bar charts, three-dimensional 
pie charts and area and line charts; and 
Quick Show, which allows the user to se- 
quentially arrange all design files and 
then review them in presentation se- 
quence for rehearsals or final edit analy- 
sis. Also built into Quick Show is the abil- 
ity to design during the day and allow the 
system to record finished material on film 
at night through the system’s high-reso- 
lution film recorder control routines. 

Starburst Computer Graphics Presen- 
tation System, priced at $42,000, has 
many features that were previously avail- 
able only on systems costing well in ex- 
cess of $100,000. Output includes com- 
binations from 256 displayable colors 
from a palette of 16.7 million colors, and 
slide resolution is 4,000 lines. The draw- 
back to Starburst is that it is a pure 
stand-alone system with no ability to ac- 
cess either information from data bases 
or other graphics packages on main- 
frames or personal computers. 

Ron Rudolph, of Ducks, Unlimited, a 
private conservation group involved with 


funding for wetland habitats, creates the ° 


slide presentations used for various fund- 
raising and meeting functions. Before his 
group got Starburst, slide presentations 
were done manually. ‘‘We had to do key- 
lining and pasting, do a [Eastman Kodak 
Co.] Kodalith, then we stripped gels and 
then we shot it on a light table. It was 
pretty time-consuming.” Although the 
volume of slides produced has not been 
high, word of Starburst’s existence at 
Ducks, Unlimited has gotten around, and 
Rudolph figures they could be creating 
1,000 original slides this year. They will 
create multiples of the originals so sets of 
slides can simultaneously be used by peo- 
ple in different locations. In addition, 
they program the Starburst to operate 
unattended at night. “In the past we’ve 
been up 16 to 18 hours each day for a 
week to get the job done. This time it was 
just 8:30 to 4:30. So we enjoyed it.” 
More information about Starburst is 
available from AVL, 56 Park Road, Tin- 
ton Falls, N.J. 07724. 


ate in 1984, Genigraphics 
Corp., in Liverpool, N.Y., an- 
nounced the  Genigraphics 
S$G2000, a self-contained com- 
puter graphics console and film recorder 
priced at under $160,000. Operational 
features of the system include a palette of 
16 million colors with 64 colors available 
for use in a single slide; four type fonts; 
and complete file management for read- 
ing, writing, reviewing and copying re- 
cords. Special software is available for 
freehand art, additional type fonts, tex- 


ture and black-and-white hard-copy out-’ 


put. 

If potential customers decide not to 
purchase the film recorder as part of the 
Genigraphics package, they may pur- 
chase the SG2 alone at a cost of $36,850. 
A communications feature enables users 
to transmit work to the film recorder for 
production as 2,000-line or 4,000-line 
high-resolution slides, viewgraphs and 
transparencies. Genigraphics also has 23 
service centers nationwide to which tapes 
can be sent for slide production. Al- 
though the SG2000 system is primarily a 
stand-alone system, it is compatible with 


Integrated Software Systems Corp.’s 
(Issco) mainframe graphics software. 

At the other end of the Genigraphics 
spectrum is the Series 1000. The Series 
1000 is available as a total hardware and 
software package, based on the IBM Per- 
sonal Computer XT, which sells for 
$17,000, or as an upgrade to the IBM PC 
or PC XT for $11,000. Neither of these 
prices include the film recorder. 

The Series 1000 is able to read Dif 
files from other software packages, so a 
spreadsheet created in Lotus Develop- 
ment Corp.’s 1-2-3 can be brought down 
to the Series 1000 software for chart cre- 
ation. If a decision is made not to pur- 
chase the film recorder, the Series 1000 
can be hard-wired or telecommunicated 

‘to an in-house Genigraphics film recorder 
for slide production. The 23 Genigra- 
phics service centers can also be used for 
slide production needs. There is generally 
a 24-hour turnaround time to the service © 
centers. 

The Series 1000 is in beta test sites - 
now, and no further information could be 
obtained. Genigraphics Corp. can be 
reached at P.O. Box 591, Liverpool, N.Y. 
13088. - 

Calcomp Imaging Products, which 
was called Image Resource Corp. before 
it was bought by California Computer 
Products, manufactures the Samurai, a 
complete business presentation graphics 
system. According to Calcomp, Samurai 
was named to conjure up images of skill, 
precision, swords and cutting edge and 
costs $11,950 plus $495 for the optional 
Image I graphics package. 

Samurai is compatible with the IBM 
Personal Computer, PC XT, XT 370 and 
the 3270 PC. In addition, drivers will 
soon be available that render compatible 
mainframe graphics systems, including 
IBM’s Graphics Display Data Manager 
(GDDM), Issco’s Tell-A-Graf and SAS In- 
stitute Inc.’s SAS/Graph. 

Roberta Aronoff is project coordinator 
for Samurai in the Decision Support De- 
partment at GTE Service Corp. in Stam- 
ford, Conn. Her group has responsibility 
for installation, implementation, docu- 
mentation and training on a variety of 
mainframe software products. GTE is 
awaiting delivery of the driver, which will 
allow Samurai to work directly with its 
mainframe software product, Tell-A-Graf. 
Aronoff used the driver with Samurai at 
Issco Week in San Diego in late Febru- 
ary, 1985. “I had an opportunity to run 
out slides [at Issco Week]. They looked 
very, very good.” 

Samurai is also compatible with most 
microcomputer graphics packages, with 
the notable exceptions of Zenographics, 
Inc.’s Mirage (for which a driver will soon 
be available) and Decision Resources 
Co.’s Chartmaster. The limitation to 
Samurai is that any graphics package 
must download to the personal computer 
to which Samurai is attached, and Samu- 
rai can only reside on one personal com- 
puter. 

Samurai’s easé of use should balance 
out any disadvantages, however. To gen- 
erate a slide, all the operator has to do is 
develop an Image I chart form and display 
an image on the monitor. If the image is 
correct, the operator commands the com- 
puter to output the image to film, paper, 
display screen or communications net- 
work. : 

Slide resolution of 4,000 lines is very 
high for an inexpensive system, but Cal- 
comp claims the Samurai produces such 
a result. 

More information about Samurai is 





available from Calcomp Imaging Prod- 
ucts at 733 Lakefield Road, Westlake Vil- 
lage, Calif. 91361. 

The Matrix PCR is Matrix Instru- 
ments, Inc.’s entry in the automated film 
recorder market. The Matrix PCR sits on 
the floor at desk side, and the controls 
are at desk height. 

The Matrix PCR interfaces with the 
IBM PC, PC XT, PC AT, XT 370, 3270 
PC and IBM PC-compatible computers as 
well as many mainframe networks and 
minicomputers. It is also compatible with 
most major microsoftware packages in- 
cluding Lotus’ 1-2-3 and Mirage. In addi- 
tion, it runs with Tell-A-Graf, SAS/ 
Graph and GDDM mainframe graphics 
software. The PCR produces slides in the 
2,000-line resolution range. As. with 
Samurai, the personal computer is used 
as controller. 

The Matrix PCR is presently in ad- 
vanced beta sites for Matrix’s OEM cus- 
tomers. One of those advanced beta sites 
is Images II Graphic Systems in Lincoln, 
Neb. Images II designs and produces 
three-dimensional graphics systems for 
slide, video and color hard-copy. They 
have developed a series of software pro: 
grams and hardware processor boards 
that offload the personal computer while 
still allowing the universal interface of 
the IBM world. Reg Johnson is general 
manager of Images II and has been using 
the PCR since early. January. Johnson 
said that results of the tests they’ve con- 
ducted have shown the PCR to be much 
superior to the Matrix QCR in shading 
and handling of colors. Although the 
slide output is only 2,000-line resolution, 
the shading and linearity of colors is 
much better than the QCR running the 
same slides side by side, according to 
Johnson. , 

Although the PCR’s technology is 
similar to Matrix’s more expensive QCR, 
which operates directly with mainframe 
software via a black box interface, John- 
son stated that, ‘“‘between the two, I think 
the technology and the things that [Ma- 
trix] has done in the PCR are a significant 
improvement over the level of technology 
that’s in the QCR.”” 

Jack Russell, supervisor of computer 
graphics for the New York Treasurer’s 
Office of General Motors Corp., has been 
using the QCR for almost two years. 
“We're doing all the presentations for 
the Board of Directors in N.Y. We proba- 
bly do 2,000 slides a month from Tell-A- 
Graf,”’ Russell explained. They are using 
the Lasergraphics, Inc. rasterizer be- 
cause the Matrix QCR does not speak the 
same language as the mainframe graph- 
ics program. The QCR produces slides 
with a 4,000-line resolution, but Russell 
said that if slide production is the only 
need, the 2,000-line resolution is more 
than adequate. The New York General 
Motors office has no color hard-copy out- 
put equipment. Russell stated that color 
from a printer or plotter is not as crisp as 
that on a slide, and he much prefers black 
and white, noting that “‘it’s a well known 
. fact that 10% of the male population is 
color-blind, anyway.” Russell, who has 
been doing color slides for over four 
years, is color-blind. 

The Matrix PCR sells for $11,000 
plus $2,000 for the coprocessor. For 
more information on the product and de- 
livery times, contact Matrix Instruments, 
Inc., 1 Ramland Road, Orangeburg, N.Y. 
10962. 

One of the more interesting products, 
primarily due to its low price, is the Po- 
laroid Palette. For $1,799, Palette gives 


you a combination of software and hard- 
ware which does not provide the resolu- 
tion available with the higher cost sys- 
tems, but is moderately sophisticated. 

What Polaroid has done is replace the 
microprocessor in the film recorder of the 
higher-priced systems with software. Be- 
cause Palette is a software-driven system 
the operator is not limited to the colors 
that appear on the color monitor. In- 
stead, a set of controls are fed to the Pal- 
ette exposure unit down an RS-232C ca- 
ble line from the computer’s color 
graphics adapter board. Because of this, 
even a monochrome monitor can be used; 
the operator can define by software menu 
what colors are to appear. For further 
convenience — and for those to whom 
pleasant blending of color is not a natural 
ability — a series of lookup tables in the 
software gives immediate access to a se- 
ries of color sets. There is also a color 
key, comprised of 72 colors, which are 
accessed with two keystrokes (one alpha 
and one numeric) to define a specific col- 
or that the operator wants to appear 
somewhere in the image. 

Palette is compatible with the IBM PC, 
XT, AT and Portable; the Digital Equip- 
ment Corp. Rainbow 100, 100 Plus, and 
Professional 300 Series;, AT&T Personal 
Computer; Compaq Computer Corp.’s 
Compaq and Compaq Plus; and Apple 
Computer, Inc.’s Apple II Plus and Ile. 
The list of software packages compatible 
with Palette is a long one, and includes 
Mirage, Digital Research, Inc.’s DR Draw 
and DR Graph, Lotus’ 1-2-3, and Graphic 
Communications, Inc.’s Graphwriter. 

Although resolution on the resulting 
slide does not approach the 4,000-line 
number on the more expensive systems, 
several software graphics designers have 
built Palette device drivers that double 
the resolution on the screen. As an exam- 
ple, on the IBM color monitor the resolu- 
tion is 320 by 200, but some graphics 
software packages increase this resolu- 
tion to 640 by 400. 

Polaroid’s Palette is being sold by 
computer retailers. For more informa- 
tion, contact Polaroid at 575 Technology 
Sq., Cambridge, Mass. 02139. 


he last item to be looked at is 

the Eastman Kodak Co. slide 

maker. The entire outfit neces- 

sary to make slides consists of a 
slide imager, camera, monitor adapter, 
slide mounter and slide module. All of the 
above can be purchased for less than 
$700. And what you get for $700 is a pic- 
ture of the graph on the color monitor of 
your computer. The resolution on the 
slide will be no better than that on the 
monitor. The colors will be the same as 
those on the monitor because there is no 
facility to change colors. In addition, be- 
cause the monitor is curved, there will 
probably be some distortion around the 
edges. 

Kodak’s slide makers are sold through 
audiovisual equipment dealers. For infor- 
mation about dealers in specific areas, 
contact Eastman Kodak Co., Motion Pic- 
ture and Audiovisual Markets Division, 
343 State St., Rochester, N.Y. 14650. 

The emerging range of products en- 
ables users to determine their needs and 
then balance them against the cost and 
performance levels available in the prod- 
uct groups. 


White is senior writer at Computer- 
world Focus. 
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of a button. Call for information and reserve your place 
at ISSCO’s next management seminar in your area. 
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The next 12 months will be a wa- 
tershed year for computer graph- 
ics in business. The technology is 
no longer considered a frill. To- 
day, nearly every large company 
recognizes that computer graph- 
ics can be a powerful competitive 
tool for research, marketing, plan- 
ning, engineering, data processing 
and financial management. Most 
companies have targeted this com- 
ing year as the time to expand 
their investment in computer 
graphics. 

Rapid growth and change in the 
computer graphics field leads 
some potential users of the tech- 
nology to delay making decisions. 
They wait for the day when 
choices are fewer and more cer- 
tain. While they are waiting, how- 
ever, their competitors are moving 
forward, using available technol- 
ogy, learning from it, isolating 
high-payoff applications and gain- 


Top 
Graphics 
Trends 


or 
85 


By Alan Paller 


ing competitive advantages. 
Acting confidently is difficult 
when equipment that was new 
only months earlier is made obso- 
lete by new announcements. To 
help decision makers in large or- 
ganizations take advantage of this 
fast changing market, some trends. 
will be identified and some recom- 
mendations for action will follow. 
Leading-edge users are pio- 
neers that have already begun us- 
ing .equipment and applications 
that will be important for four to 
five million new users of computer 
graphics over the next three years. 
Some trends can be seen in the 
way these leading-edge users run 
their offices. Other trends are not 
yet in common use but can be seen 
in the directions currently show- 
ing up in the new products of lead- 
ing U.S and Japanese vendors. 
Some of these products will alter 
the technology we use for comput- 


er graphics. A clear picture of ma- 
jor trends in business graphics 
emerges when the experiences and 
desires of leading users are com- 
bined with the announced and 
soon-to-be-announced products of 
the leading vendors. ° 

Low-cost laser printers: The 
new laser printers are fast, reliable 
and inexpensive. A single printer, 
costing less than $15,000, can 
serve the high-quality, black-and- 
white graphics needs of dozens of 
users. 

Although the printer is not 
making charts, it does excellent 
text printing. It can even integrate 
text and graphics. The key to its 
effective use is its installation as a 
peripheral on a shared computer. 
There it can be accessed from ter- 
minals, communicating personal 
computers and batch jobs. 

(Recommendation: In 1985, 
the acquisition of one or more 


graphics laser printers would be 
wise.) 

Ink-jet printers and color 
thermal printers: Ink-jet print- 
ers have had little success in the 
business graphics market. In 
1985, however, their fortunes 
should begin to improve because 
of three developments: 

¢ More speed — up to one page 
per minute. 

e More resolution — up to 180 
dots per inch. 

¢ Hardware rasterizers that off- 
load picture processing. 

A high-speed ink-jet printer 
with a hardware rasterizer pro- 
vides reasonable quality color 
charts and can be used as a shared 
graphics printer. It will be found 
alongside laser printers in many 
organizations. The laser will pro- 


* vide high-volume black-and-white 


graphics; the ink-jet will meet col- 
or requirements. 
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The Japanese color thermal 
printers are an emerging threat 
to ink-jet printers because they 
provide similar speed, resolution 
and price. Several new varieties 
are scheduled for 1985. Look at 
both kinds of printers when you 
look for color hard copy. 

(Recommendation: Organi- 
zations that are not providing 
shared color graphics hard 
copy now might consider ac- 
tion in this area in 1985.) 

Micro-mainframe graph- 
ics linkages: The majority of 
today’s personal computer users 
have no access to high-quality 
graphics hard-copy equipment. 
Only about 10% of the personal 
computer users purchased digi- 
tal plotters; and most of them 
found they were forced to stand 
by the plotter feeding it paper 
when they needed charts. Their 
time was too valuable to become 
plotter operators. 

One major trend attempts to 
solve the problem of access to 
high-quality hard-copy equip- 
ment by linking micros to main- 
frames for graphics. In 1984, 
users created the link by making 
the personal computer into a 
graphics terminal by means of 
software or hardware extensions 
to their personal computers. 
They requested charts from the 
personal computer, previewed 
them there and routed them to 
high-quality shared graphics 
equipment like film recorders, 
laser printers and continuous 
plotters. 

In 1985, the trend of person- 
al computer-as-graphics-termi- 
nal will continue, but it will be 
complemented by a new trend 
linking programs such as Lotus 
Development Corp.’s 1-2-3 di- 
rectly to mainframe graphics 
programs such as Integrated 
Software Systems  Corp.’s 
(Issco) Tell-A-Graf. Lotus’ 1-2-3 
and Symphony will be used in 
their standard fashion under the 
new links. Users will look at data 
and view instant charts in stand- 
alone mode on the personal 
computer. When Lotus users 
make a chart they want to show 
to others, however, they will use 
a new “button” inside those 
packages that will automatically 
instruct the personal computer 
to send the Lotus Worksheet to 
Tell-A-Graf on the mainframe. 
There it will be converted into a 
high-quality slide or chart. 

(Recommendations: Be sure 
the personal computers you 
buy have communications ca- 
pabilities. Be sure the high- 
quality graphics hardware you 
buy for your mainframes is in- 
stalled as shared devices. Ac- 
quire the linkage software 
when you need it.) 

Interactivity: Interactive 
capabilities will begin to emerge 
in business graphics software, 
offering users the ability to 
point to the location where la- 
bels and messages are required. 
Interactivity is the strength of 
paint programs such as Dr. Halo 
and Macpaint. Now, bar chart, 
line chart and pie chart pro- 


grams will also begin to have 
this interactive capability. 

The interactivity trend, which 
was apparent in personal com- 
puter packages in 1984, will 
also be seen in 1985, especially 
in mainframe graphics software. 

(Recommendation: None. 
No action is needed in this area 
because software vendors will 
offer interactivity as an update 
to existing software.) 

Graphics standards sur- 
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prise: Graphics Kernal System 
(GKS) has now officially eclipsed 
Core, the old Siggraph propos- 
al. The leading graphics soft- 
ware vendors have embraced 
GKS, offering graphics software 
package options that comply 
with the GKS standard. 

Because, GKS is perceived as 
a device-independent standard, 
most buyers think GKS will 
make their software support all 
graphics equipment. However, 


users are in for a surprise when 
they learn that GKS software in 
no way guarantees that any par- 
ticular graphics device will be 
supported. Unless the software 
vendor supplies a device driver, 
each graphics device will be in- 
compatible with GKS software. 
(Recommendation: When 
buying new hardware, users 
should ask their software ven- 
dor, not their hardware vendor, 
whether a graphics device is 


supported by the software.) 

The mainframe on. the 
desk: 1BM Personal Computers 
will appear offering more power 
and new operating systems. To- 
day’s IBM PCs -will soon be 
eclipsed by new waves of IBM 
equipment and software? 

The IBM Personal Computer 
AT will soon be joined by a se- 
ries of new IBM PCs that will 
run the VM operating system. 
VM is one of IBM’s most popular 





mainframe operating systems. 
With the new operating sys- 
tems, these PCs will be target 
machines for mainframe graph- 
ics software, especially Tell-A- 
Graf and Disspla, both from 
Issco. User organizations will 
then be able to offer a uniform 
family of graphics software tools 
on all machines from the main- 
frame to the desktop. 
(Recommendation: This 
trend will not lead to a need for 


action item until late in 1985. 
However, many large organiza- 
tions have delayed acquisition 
of PC graphics packages, other 
than Lotus and paint pro- 
grams, until they learn which 
desktop computers will run the 
mainframe graphics software 
they already have.) 

In-house publishing: Bil- 
lions of dollars are spent each 
year in typesetting, line art, 
plate making and printing to 


prepare documents for publica- 
tion. Until 1985, automation 
played a small role, but new 
hardware and software will al- 
low the computer to do more of 
the job. When it comes, automa- 
tion will lower costs and in- 
crease responsiveness of the 
publishing process. 

Some commercial publishers 
— Time magazine, for example 
— have already automated the 
color control and page layout 


Graphwriter 


process. In-house publishers, 
particularly those in the auto- 
motive and aerospace industries, 
are next. Commercial publishers 
bought systems that were ori- 
ented toward color and that cost 
millions of dollars. Newer sys- 
tems for in-house publishers are 
oriented toward black-and-white 
publishing. They solve the pub- 
lishing problems of technical 
documentation, and their prices 
are plummeting as low as 


FLEXIBILITY 


EASY-TO-USE 
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COMPUTERS 


$100,000 or less. Organizations 
with multimillion-dollar pub- 
lishing bills find these lower cost 
systems cost effective. 

Design workstations and 
mainframe-based publishing 
systems will both gain from this 
trend. Stand-alone design work- 
stations will be purchased for 
smaller jobs. Mainframe-based 
publishing systems will be ac- 
quired where large numbers of 
pages must be created. Main- 
frames will also be used where 
text and graphs are created on 
word processors and graphics 


Most buyers 
think GKS will 
make their 
software support 
all graphics 
equipment. 








software and need to be brought 
together for final publication. 

(Recommendation: Search 
for applications immediately. 
Wait for new product an- 
nouncements before you buy.) 

Graphics project manage- 
ment systems: Project man- 
agement systems are among the 
oldest management application 
of computers. These packages 
calculate schedules and bud- 
gets. They report on tasks that 
need to be completed by a partic- 
ular date, and they determine 
the critical path. Most large 
companies have project manage- 
ment systems, but they are not 
as effective as they should be. 

A new class of graphics pro- 
ject management software is be- 
ing recognized as an important 
improvement over older sys- 
tems. Organizations have found 
that graphics project manage- 
ment systems are being used 10 
to 100 times as much as the old- 
er project management systems. 
Where older systems were used 
only for the largest projects, the 
new tools are popular for every 
project on which schedules are 
important: auditing, computer 
systems development, research, 
marketing and dozens of others. 
Part of the difference is ease of 
use; the new system can be 
learned and used very quickly by 
secretaries and managers. A 
more important reason is the 
ability of the new system to pro- 
duce presentation quality charts 
that show management the 
schedule and cost status of pro- 
jects. 

(Recommendation: Adding 
graphics project management 
to your computer is an action 
item for 1985 if you have a Dig- 
ital Equipment Corp. VAX, 


Prime Computer, Inc. or IBM 
mainframe. If you have only a 
personal computer, you may 
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want to wait for the next gener- 
ation personal computers. The 
personal computer software 
does not offer the needed flexi- 
bility and quality.) 

Graphics expert systems: 
Few of the millions of users of 
graphics are experts on design, 
so new software tools have been 
created to assist those users 
make charts that look right. The 
new tools offer three knowl- 
edge-based functions: chart- 


books, layout intelligence and 
color palette selection. Chart- 
books are predesigned graphics. 
Users tell the computer, ‘“‘Make 
chart 25.”” The computer looks 
up the data or asks for it and 
then makes the chart. Because 
the charts were designed by pro- 
fessionals, they look good. 
Layout intelligence relies on 
a data base of facts about how to 
format charts. Examples are 
how big to make charts so they 


will fit inside overhead transpar- 
ency frames, what the length-to- 
width ratio should be for 35mm 
slides and how large to make the 
chart and the lettering for quar- 
ter-page or half-page publica- 
tion charts. 

Color pallette _ selection 
solves the problems created by 
new graphics systems that offer 
thousands of colors. Smart 
graphics software chooses com- 
binations of colors that look 


good together. The user asks for 
a “look” such as spring or win- 
ter. The software selects a pleas- 
ing set of colors. 
(Recommendation: No ac- 
tion is necessary on this trent. 
Leading graphics software ven- 
dors are adding these capabili- 
ties to their products. You will 
get the new capabilities with 
updates of those products.) 
Visual early warning sys- 
tems (graphics decision sup- 














port systems): Software tools 
are beginning to offer push-but- 
ton graphics management for 
executives. The new tools meet 
the needs of executives. Tradi- 
tional computer graphics soft- 
ware packages served the people 
who created charts, but didn’t 
serve the needs of managers 
who just wanted information 
and wanted it graphically. 
Today, organizations from 
London to Los Angeles are 
building or buying new systems 
that instantly deliver informa- 
tion in graphics formats at the 


What’ the best recommendation 
you can make when youre asked 
about business graphics? 


The new software 


















—The 6-Pen HP 7475A 


Today, business professionals are 
more aware of the vital importance 
of business graphics to their success. 
Tomorrow, they may ask for your recom- 
mendation. Here's some important information 
that will help. Tell them... 


Make a first impression that lasts 


Truly impressive graphic presentations can create a first 
impression of quality and professionalism that lasts and 
lasts. The way you present your information can be equally 
as important as the information you're presenting. And that’s 
where the HP 7475A Business Professional Plotter lets your pro- 
fessionalism shine through. 


Standards unsurpassed in the plotter business 


The technical standards of the HP 7475A have no equal for produc- 
ing quality graphics. With a resolution of one-thousandth-of-an- 
inch, curved lines are smooth, not jagged, and straight lines are 
consistently straight. Its exceptional repeatability (the ability of a 
pen to return precisely to a given point) assures that intersecting 
lines and circular shapes will meet exactly. 


Compatible with almost any personal computer 
in your office and supported on today’s most 
popular graphics software packages 


The HP 7475A quickly “makes friends” with most of the personal 
computers you may already have in your office, including IBM®, 
Apple™, and Compaq™— as well as a host of HP computers. You 
even have a choice of many off-the-shelf software packages, such 
as Lotus 1-2-3™ and Symphony™, that give you “first-day” produc- 
tivity with the HP 7475A. 


Your Choice: 2 media sizes 


While most professional business applications will be satisfied 
with standard 8% x 11’’ paper or transparencies, the HP 7475A 
adds the capability of plotting on larger 11 x 17'’ media, too. 


The cost? Surprisingly affordable 


The HP 7475A Business Professional Plotter is an amazingly afford- 
able $1895. When you consider the high cost of having your graphics 
prepared by an outside service, you'll find the return on your invest- 
ment is almost immediate. 


1-2-3 and Symphony are trademarks of Lotus Development Corporation 
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For the “business on a budget,” you 

may also want a look at our 2-pen 
Personal Computer Plotter, the HP 
7470A. Its low-cost (only $1095) is as 
remarkable as the quality of its plots. With 

wy of the same features as the HP 7475A, 
the HP 7470A plots on media up to 8% x 11!’ It 
stores and caps two-pens, and you can easily change 
the pens for multi-color plotting. 


Send for your FREE “Better Presentations 
Package” today! 
For a FREE sample plot, overhead transparency, and more details, 


mail the coupon below. We'll also enclose a list of graphics software 
packages you can use right “off-the-shelf” 


For the of nearest 

Hewlett Packard dealer, call UA HEWLETT 
toll-free 800-FOR-HPPC. W423 packaRD 
1101404 
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tools meet the 


needs of 
executives. 


touch of a button. Of the 100 
largest organizations in the 
U.S., 20 have already built or or- 
dered such systems, and half ot 
the rest plan to put them in dur: 
ing 1985. 

The systems—are variously 
called visual early warning sys 
tems or graphics decision sup 
port systems (DSS). They con 
sist of libraries of charts anc 
tables, automatically updatec 
whenever the underlying dat 
changes. Every chart is availabl 
at the touch of a button. Anoth 
er button starts automatic cre 
ation of 35mm slides, overhea¢ 
transparencies and paper charts 

Visual early warning system: 
have been created on computer 
ranging from Altos Compute 
Systems, Inc. micros to IBN 
mainframes, but the trend is to 
ward the mainframes for this ap 
plication. The mainframe i 
needed because the data is o1 
the mainframe and _becaus: 
many people need to share th 
information in those charts 
Only the mainframe offers th 
combination of data, graphic 
software, storage capacity ani 
network, all essential for th 
success of these systems. 

(Recommendation: Impl. 
mentation of a visual earl 
warning system should be th 
first priority for compute 
graphics in 1985. Pent-up d 
mand for these systems is eno 
mous.) 


Paller is president of Al 
Data Graphics in Washingto1 
D.C., a consulting and trainin 
company specializing in con 
puter graphics and visual info 
mation systems. He is also a 
rector of Issco, a graphic 
software company, and a dire 
tor of the National Comput 
Graphics Association. 
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e Pluses & Minuses 


By David L. Wilcox 


The appropriate role for micro- brought up to date and made more users at more than 245,000. In 
computers with respect to word realistic. over a decade, the market leaders 
processing, spreadsheets and data The reality of the marketplaceis in mainframe-based graphics have 
bases is not hotly contested. Few best illustrated by how people developed almost half a million us- 
people would disagree that WP spend their money for graphics. ers at more than 5,000 sites. 
belongs on an office workstation Mainframe software sales have In comparison, in one year — 











and that using a micro for spread- been growing rapidly and aredom- 1984 — between 700,000 and 1 
sheets and data bases depends. inated by two companies — SAS million personal computers were 
many on the compen of the Institute, Inc. and 'Soft- equipped with business graphics 
task. ie ware Systems Corp. (Issco). Issco, capability. This breaks down into 
ics health hihend i of- the following groups: 145,000, 
5 fers two pele Dae dedicated micro-based graphics 


an- {IDC} figure); 540,000, Lotus De- 
cs pro- velopment Corp. ’s 1-2-3 and Sym- 





software (International Data Corp. 


raphics on Micros 


"$0 for the use of the graphics. IDC 


has estimated that about 40% of 
Lotus customers use the graphics 
on a regular basis. But if (for rea- 
sons that will be illustrated later} 
the use of Lotus graphics is low, 
the use of dedicated products is 
not and provably exceeds 100%. 
Research shows that each in- 
stalled copy of Graphic Communi- 
cations, Inc.’s Graphwriter, a dedi- 
cated graphics package, has one 
to 25 users, with the average 
around five. Assuming each dedi- 
cated business graphics software 
package installed at the end of 
1984 has only one user, those us- 
ers — plus the integrated soft- 
ware users — exceed the total 
number of users of the leading 
mainframe graphics software. 
Even the most conservative esti- 
mate — one user per copy of dedi- 
cated graphics software on micros 


places the number of micro users in ex- 
cess of the estimates for users of the lead- 
ing mainframe software. If three micro 
users per copy are assumed — still a con- 
servative estimate — the ratio rises above 
zt. 


erhaps the most interesting as- 
pect of the way the boom in 
business graphics has hit the 
world of micros is how recently 
it has all taken place. The growth of mi- 
cro-based graphics came just in time to 
save the reputation of a number of fore- 
casters. Articles predicting the business 
graphics boom began to appear in 1982, 
shortly after the introduction of the IBM 
Personal Computer and Hewlett-Packard 
Co.’s two-pen plotter. At that time, many 





of the industry prognosticators outlined 
a strong case for rapid growth in micro- 
based business graphics. They cited the 
increased number of micros going into 
business, the low cost of equipping those 
micros with business graphics capability, 
the increased speed with which graphics 
could be produced and the ability of users 
to produce (and, when necessary, quickly 
change) their own graphics. 

‘The graphics boom predicted by this 
reasoning did not materialize in 1982 or 
in 1983. In fact, by year-end 1983, the in- 
stalled base of dedicated business graph- 
ics software packages for micros was 
only about 100,000 units, and the fastest 
growing software program with graphics 
capability was an integrated product, Lo- 
tus’ 1-2-3. 

The reasons the boom did not materi- 


WITH THE RIGHT TOOLS FOR YOUR IBM*® PUTER - 
YOU CAN BUILD ANY IMAGE. i 
Take a QMS Lasergrafix™ printer. (Any one of them has 
all the tools you need for page composition.) Interface it 





DCF Script,“ ISSCO TELL-A-GRAPH 
& DISPLA® SAS/GRAPH™ QUIC™ 
and WATERLOO SCRIPT™ QMS 

Lasergrafix printers are that intelligent. 


In tandem, QMS and IBM c 
produce a hard copy of just 
about anything you can 
imagine. At speeds up to 
eight, twelve and twenty- 
four pages per minute. 
Using such popular 
software as GDDM™ 


. 
4 
4 


That versatile. That capable. With that in 


mind, 


how can you resist a demonstration? 


alize are not well understood. Most fore- 
casters simply claim their forecast was 
slightly premature. Hindsight, however, 
can identify four basic hindrances to the 
growth of the business graphics market 
for micros during the period 1982 to 
1983: 

© Low Awareness and Priority — 
The first micro users cut their teeth on 
spreadsheets, data bases or WP. The mi- 
cro was primarily viewed as an analytical 
tool, and most business users did not 
think of graphics as part of the constelila- 
tion of applications that migrated easily 
to micros. Business graphics were still 
perceived as a luxury: expensive, made by 
an expert and reserved for special occa- 
sions. 

© Software Mismatch — Most micro- 
based graphics products available in early 


with your IBM/CPU. And there you have it. 
Letter-quality text and high-resolution 
graphics joined in any configuration. 
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1982 had been designed to create charts 
from the data in a spreadsheet. This ap- 
plication, specifically referred to as ana- 
lytical graphics, was the dominant force 
in the first micro-based graphics prod- 
ucts. These products were being used as 
extensions of a spreadsheet; the next step 
was to integrate directly with the spread- 
sheet itself. The success of Lotus’ 1-2-3 
attests to that fact. 5 

With analysis graphics dominating the 
market for micro-based graphics, the use 
of micros for presentation graphics was 
slower to develop. Software developers 
perceived analysis graphics as the domi- 
nant market opportunity, so they were 
less concerned about producing software 
that could be used as a presentation 
graphics tool. Many products were de- 
scribed as presentation quality simply be- 
cause they produced reasonably legible 
bar, line or pie charts. 

The software available before 1983 
had no understanding of what is needed 
to prepare a presentation. Many products 
were misused as presentation tools and 
did cause some embarrassment and frus- 
tration. Besides lacking the quality re- 
quired for a presentation, these products 
failed to address the most simple of pre- 
sentation requirements: projection op- 
tions (overheads or 35mm slides) or the 
variety of chart types needed to produce 
an entire presentation. Essential require- 
ments such as word charts, Gantt charts 
and organization charts were completely 
missing. Changing data might have been 
easy enough, but changing the graph 
was not. Early users tried to do a highly 


‘sophisticated task with packages not de- 


signed for that purpose, and the products 
they needed were simply not available. 

© Limited Output Options — The 
predicted boom in graphics could not 
happen in the absence of products that 
addressed the need for both analysis 
graphics and presentation graphics. Be- 
cause the orientation of most micro pack- 
ages at that time was analytical, most 
products were screen-oriented. The abili- 
ty to produce hard copy was a minor con- 
cern. In addition, most low-priced output 
devices that could be reasonably used 
with a low-cost micro were not capable of 
producing the quality required for pre- 
sentations. 

In late 1982, a low-cost, high-quality 
pen plotter became available and ink-jet 
and other higher quality printing tech- 
nologies began to appear. This was a ma- 
jor step toward a noncentralized graphics 
capability. However, it was mid-1983 be- 
fore these products were adequately sup- 
ported by software, and their impact on 
the market was therefore delayed. 

¢ Price Sensitivity — For those com- 
peting in the microcomputer arena, the 
dramatic drop in price for output devices 
in 1982 to 1983 was a major break- 
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given to presentation graphics increased 
dramatically. By early 1984, the boom in 
micro-based graphics had begun. The 
early adopters had had time to develop 
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TWO TYPES OF BUSINESS GRAPHICS 


COMPUTER GRAPHICS 


Chart by GRAPHWRITER GRAPHIC COMMUNICATIONS, INC. 
Figure 1. Presentation vs. Analytical 


applications with their spreadsheets, data 
bases and word processors; now they 
were looking for more things to leverage 
the power of the micro. The awareness 
and use of micros had risen to a higher 
level in corporate America — a level at 
which presentations and presentation 
preparation were given a much higher 
priority. 

The enormous success of Lotus in 
1983 forced. graphics software develop- 
ers to reevaluate their strategies.. Some 
companies (Mosaic Electronics, Inc. and 
Peachtree Software, Inc.) focused their 
resources on producing integrated prod- 
ucts; some (BPS Information Services, 
Inc.) tried to beef up their analytical capa- 
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bilities; and others (Decision Resources 
Corp.) attempted to make their charts 
better looking than Lotus’ and moved to- 
ward a more presentation-oriented prod- 
uct. 

The year 1983 also saw the introduc- 
tion of the first micro packages designed 
exclusively for doing presentations, some 
complete with high-quality output; a full 
array of chart types (including important 
capabilities such as word charts, Gantt 
charts and organization charts); and the 
ability to produce presentation materials 
on slides, transparencies and hard copy 
using the new low-cost output devices. 
Since that time, numerous presentation 
graphics products have been introduced 
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Figure 2. Micros Sold With or Adding Business Graphics 


for micros. These products offer the mi- 
cro user a wide choice of presentation 
tools ranging from freehand draw to sym- 
bol libraries to highly structured pro- 
grams. 

Presentation graphics software devel- 
opers focus on getting output, not inte- 
grating with a spreadsheet. Because they 
devote development. resources and con- 
stantly improve the quality of their 
graphics, graphics capability today is sig- 


nificantly better than anything previously 
produced on.a micro. For the first. time, 
the quality of inexpensive charts pro- 
duced on a microcomputer can be com- 
pared to the quality of mainframe graph- 
ics. 

Plotter technology has brought high- 
quality hard-copy capability into the do- 
main of the individual user. The introduc- 
tion of the Polaroid Corp.'s Palette Image 
Recorder has lowered the price of 35mm 
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slide production 75% compared with pre- 
viously available technology. Several 
packages can produce the Palette slides 
at four times the resolution of the IBM 
PC screen (640 by 400 pixels) using stan- 
dard IBM hardware. For those environ- 
ments where the highest resolution is re- 
quired (2,000 by 2,000 pixels), some 
packages support Matrix Corp.’s PCR 
and QCR Image Recorders. 


he dramatic drop in the price of 
presentation-quality output de- 
vices was essential to the boom 
in microcomputer graphics in 
1984. But another major impact on the 
readiness of the market has been the suc- 
cess of integrated software. IDC stated 
that most customers for Lotus’ 1-2-3 


claim they purchased the software be- 
cause it was the most powerful spread- 
sheet on the market. As mentioned earli- 
er, only 40% of the Lotus installed base 
use the graphics. But the sheer availabil- 
ity of graphics in every copy of 1-2-3 and 
other integrated software has had a sig- 
nificant impact. 

As Figure 1 on Page 19 shows, more 
than half the dollars spent by business 
graphics users (for mainframes, minis 
and micros) are for presentation graph- 
ics. As the microcomputer environment 
moves toward that industry norm, future 
expenditures for micro users will be more 
focused on presentation graphics. 

. Trends seen in 1984 can be extrapo- 
lated to give some understanding of the 
future role of microcomputers in relation 
to mainframes in the business graphics 


market. In a recent study, IDC predicted 
that the percentage of personal comput- 
ers sold with business graphics capability 
will increase dramatically over the next 
four years. (See Figure 2 on Page 19.) In 
addition, during 1984 only 5% of the per- 
sonal computers shipped were sold with 
or added business graphics software. The 
study predicted a rise to 27% by 1989. 
Based on these assumptions, IDC predict- 
ed the installed base of micro-based busi- 
ness graphics packages will rise from 
248,000 in 1984 to 9.8 million by 1989, 
seriously dwarfing the number of main- 
frame installations. As this occurs, per- 
sonal computers will become the domi- 
nant graphics workstations in business. 
As the use of business graphics is democ- 
ratized, the effect will spill over to spur 
continued growth and demand for main- 
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frame-level packages as well, though not 
at the same rapid rate. The mainframe 
suppliers will discover — just as IBM did 
— that what is good for the personal 
computer is good for the mainframe. 
Instead of micro products buying mar- 
ket share by interfacing with popular 
mainframe graphics . packages, main- 
frame graphics packages will buy market 
share by interfacing with popular micro- 
computer packages. Mainframe packages 
will become part of a distributed graphics 
network, providing the ability to produce 
the highly specialized visuals not sup- 
ported by the micro packages. In this 
manner, the user from a single worksta- 
tion can produce a presentation using the 
local microcomputer software as well as 
the mainframe software on the host. 
Microcomputer software companies 
will increasingly support the expensive, 
high-end output devices that can be 
shared through a variety of personal 


The sheer availability 
of graphics in 
copy of 1-2-3 and other 
integrated software has 
had a significant 
impact. 


computers via a network. Priced well 
above the single-user price, these prod- . 
ucts will become popular elements of per- 
sonal computer networks with the appro- 
priate software support. 

But the most important future trend is 
that microcomputer software will contin- 
ue to improve. These advances will come 
about as current leaders in the micro mar- 
ket improve their offerings and as main- 
frame companies attempt to squeeze 
their products onto micros as well. Be- 
cause of the difficulty in doing the latter, 
the microcomputer vendors will most 
likely continue to lead in terms of both 
usability and technical innovation. This 
innovation will include the integration of 
what are now separate presentation 
graphics applications into a single family 
of graphics products that can work to- 
gether. This increased power will enable 
users to combine art, graphics, fonts and 
symbols into individual visuals and docu- 
ments. This integration could have the 
same impact the merging of WP, spread- 
sheet, data base and graphics has had in 
the multifunction market. 

. Organizations that can afford to offer 
users the expensive mainframe graphics 
capability and the inexpensive desktop al- 
ternative will continue to spend re- 
sources on both approaches. But as the 
gap between mainframe graphics and mi- 
crocomputer graphics grows smaller, the 
issue will simply be one of cost. When 
presentation graphics are used as fre- 
quently and easily as a business letter, in- 
creased use alone will warrant a system 
that can produce high quality at a low 
price. Micros with appropriate software 
can meet those demands today. 


Wilcox is vice-president of Graphic 
Communications, Inc., located in Wal- 
tham, Mass. 





Florida Power and Light § 
Turns On With Graphics § 


At Florida Power and Light, busi- 
ness graphics has been elevated to 


a high art. Graphics plays an im- - 


portant role in the day-to-day op- 
erations at FP&L, as does most 
other end-user computing. The 
Systems and Programming de- 
partments in the Miami and Juno 
Beach, Fla. facilities consist of 
more than 300 systems profes- 
sionals who service 13,000 em- 
ployees who in turn service a cus- 
tomer base of 2.5 million people. 
The company’s primary main- 
frame is an IBM 3084, with 105 
3350 disk packs and 1,200 Con- 
versational Monitoring: System 
(CMS) users. Computer planners 
expect a 100% increase in use by 
1987, requiring 50+ more’ disk 
packs. The demand on the utility 
is enormous — in the winter there 
are 171 simultaneous‘ users on 
CMS; during their summer budget 
season, when electric usage “is 
greatest, the numbers are higher. 
FP&L has approximately 3,000 


By Lee White 


mainframe terminals and 500 per- 
sonal computers, most of which 
communicate with the mainframe. 
Since they charge back all Direct 
Access Storage Device (Dasd) time 
and CPU time, justification falls 
alone to user departments. Ac- 
cording to one department repre- 
sentative, ‘The user departments 
create applications as fast as we 
can supply the disk space and the 
mips {millions of instructions per 
second]. They know what they 
want, and we give them the tools.” 

Twenty-five people staff the 
User Access Services group of 
Systems and Programming, and it 
is these 25 who are most involved 
in end-user computing. The User 
Access Services group trains 
about 150 people each month. 
Nancy Brock, one of three super- 
visors in the group, said that peo- 
ple need training at all different 
levels. ‘“‘We have users who need 
the basics, like keyboard training. 
Others can jump right into learn- 


ing CMS, Focus and Tell-A-Graf. 
We supply training to. meet any 
kind of need, and most of it we’ve 
developed ourselves.” FP&L even 
trains the trainers via a three-day 
course which uses videotape to 
point out the rights and wrongs of 
each trainer’s style. 

Cross-training is another key 
ingredient in User Access Ser- 
vices. Personal computer special- 
ists are proficient with mainframe 
tools, and Information Builders, 
Inc. Focus specialists learn their 
way around personal computers. 
User. Access Services staff mem- 
bers see themselves as extremely 
user-sensitive, and new employees 
are required to have good people- 
skills. Since colleges in the Miami 
area stress computer literacy, 
many of the User Access Services 
group came to FP&L with busi- 
ness degrees from area colleges. 

One of these 25 staff people, Jo- 
nah Goldsmith, a young man four 
years out of Florida International 


University in Miami, is the graph- 
ics guru at FPGL. 

Goldsmith preaches. graphics 
with an evangelistic zeal that 
could make a believer out of al- 
most anyone. His office walls are 
papered with graphs in every size 
and shape imaginable, all of which 
were created on the mainframe us- 
ing Integrated Software .Systems 
Corp.’s (Issco) Iviss Manager with 
Issco’s  Tell-A-Graf software. 
FP&L was an alpha test site for 
Iviss, and the day Computerworld 
Focus visited, Issco was putting 
up Version 1.0. 

While Goldsmith’s enthusiasm 
for his subject is infectious, he 
gives credit to the company itself 
for the success of the entire User 
Access Services group. “‘We’ve 
got something better here than so- 
phistication, and that’s motiva- 
tion,” Goldsmith said. He cited as 
an example FP&L’s Divisions 
Planning group, which needed a 
corporate-wide budget -system. 











With a team made up of mem- 
bers from various other depart- 
ments in the company, including 
an engineering manager from 
Fort Lauderdale, a district gen- 
eral manager in the Northeast- 
ern division and Marta Carvajal, 
the Focus expert in User Access 
Services, they had a comprehen- 
sive budget system up and run- 
ning within eight months, in- 
cluding training of all 
personnel. 


oldsmith said the team 

spirit at FP&L is fre- 

quently bottom up. 

“Individuals get a lot 
of satisfaction from creating 
something that will really help 
out the company.” Individual 
computer creativity can result in 
redundant keyboarding, espe- 
cially when graphics use is high. 
FP&L has overcome the data en- 
try duplication problem with the 
use of comprehensive shadow 
files. Records that come in 
through the field, bill process- 
ing, work orders or other means, 
are keyed by data entry person- 
nel and stored as copies on four 
3380 disk packs in Focus. 
These copies, or shadow files, 
are available to all users. 

Since users do not have to 
concern themselves with many 
of the labor intensive tasks, 
their time is freed up, and they 
are able to learn and make use of 
sophisticated tools like graph- 
ics. “Sometimes you give the 
user just enough training to 
leave the horizons open. If you 
overtrain, you put blinders on 
the user. When you don’t, you 
go back a couple of months later 
and see things the user has done 
alone that you Would never have 
thought of yourself,”’ Goldsmith 
said. 

The user community at 
FP&L has responded very posi- 
tively to graphics training. One 
employee who had been trained 
on the graphics package in a 
one-day class the previous week, 
created her own graph easily. 
The only problem she had was 
getting dropped once or twice 
from the dial-up line. Once the 
line held, she routed her graph 
to a Hewlett-Packard Co. plotter 
and had the finished product ina 
matter of minutes. “It was so 
easy,”’ she enthused. “You can’t 
believe what we had to go 
through when we did them by 
hand.” 

It was not always thus at 
FP&L. Nancy Klose is Manager 
of User Access Services and has 
been at FP&L for over 10 years. 
“Prior to 1981, when we had 
the Univac, we had an older 
graphics package called Zebra, 
which came from Emory Univer- 
sity and was very programming- 
oriented. When we moved to the 
IBM environment, we decided 
that we had to update our tools 
so we selected Tell-A-Graf. It 
has really caught on very fast.” 

Klose is concerned that | 
graphics has caught on a little 
too fast. FP&L has limited the 
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number of graphics terminals in 
order to ensure that the control- 
lers to which the terminals are 
attached can handle the load 
placed on them without impact- 
ing other users. And once the 
graph has been created, the user 
must dial into one of the 25 
asynchronous dial-up lines for 
hard-copy output on one of the 
available plotters. FP&L is us- 
ing many different plotters, in- 
cluding California Computer 


Products, Inc. (Calcomp) ma- 
chines in the power plants, but 
has not yet added color printers 
to the lineup. 

The volume of graphics out- 
put at FP&L is staggering. The 
new Quality Improvement Pro- 
gram group is gearing up to cre- 
ate 600 charts per month. De- 
partments such as Economics 
and Divisions Planning anJ Ad- 
ministration have entire books 
of graphics indicators which are 


updated monthly and are avail- 
able company-wide for presenta- 
tions. 

Even as cumbersome a task 
as strategic planning has been 
eased with graphics. Goldsmith 
explained how _ Tell-A-Graf, 
tacked on via a file connection to 
a strategic planning model writ- 
ten by Electric Power Research 
Institute in Applied Data Re- 
search, Inc.’s Empire language 
code, reduced mounds of paper 


and reports into a 60-slide pre- 
sentation. “Graphics didn’t to- 
tally replace numbers in the 
strategic plan, but it helped to 
see things instantaneously in- 
stead of going over spread- 
sheets.” 


Goldsmith may be the pied. 


piper of graphics at FP&L, but 
Jose Luciani, in Divisions Plan- 
ning and Administration, is 
surely one of its great champi- 
ons. Luciani has been working 
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for years on his department's in- 
dicators book. 

“We have certain indicators 
that we keep track of, data bases 
and on-line systems that are ac- 
cessed to track and better man- 
age our resources. This is partic- 
ularly important to a_ utility 
because even though we have to 
service every customer, we must 
plan for what's coming. This 
year we were able to connect ev- 
eryone in a reasonable amount 


of time,” Luciani explained. 
Planning is critical to utilities 
since an unexpected and un- 
planned increase in services ne- 
cessitates building new power 
plants, which are extremely ex- 
pensive. 

Graphics also helps track the 
cost per customer. “Top man- 
agement wants the company to 
grow and the customers to be 
happy with the service we pro- 
vide, but it is also important for 


investors to be satisfied with the 
amount of profit that they’re 
making from their investments. 
Even though we are a monopo- 
ly, we do have to compete with 
other industries for monies from 
investors,” Luciani said, adding 
that graphic presentation of 
such material to stockholders 
and potential investors can be a 
good selling tool. 

Luciani is particularly 
pleased with the capabilities of 


the Tell-A-Graf package. He has 
even written execs, which call 
up one graph after another with 
one keystroke. Under VM/ 
CMS, an exec is a group of pro- 


cedures placed into a file. When 


the file is called up, each of the 
procedures executes automati- 
cally. “There’s no front-end 
work involved, it’s all driven by 
the execs. It actually goes to the 
data base, gets data and puts it 
into some coding that Tell-A- 
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Graf understands,” Luciani said. 
Because the book of indicators 
is so complete, and graphs can 
be called up on the screen so 
easily, viewing the graph with 
no hard copy required is often 
satisfactory. 

The Economics department 
uses business graphics in order 
to do customer forecasts on the 
residential and commercial side. 
For residential customers, the 
department uses a model which 
includes household size and 
population in the census territo- 
ry; to model commercial custom- 
ers, variables include population 
and economic ratio. Graphs are 


| also put into a book, which is 


produced cnce a year; informa- 
tion contained in the book ‘al- 
lows FP&L to do energy fore- 
casting with five- and 10-year 
projections for each classifica- 
tion. 


Ithough __ traditional 
business graphics are 
the problems most in 
need of solving, FP&L 
has used graphics to service cus- 
tomers in a very special manner. 
Jim Fothergill, manager of Cus- 
tomer Systems, conducted a 
guided tour through their 
graphics system, which is IBM’s 
Graphics Data Display Manager 
(GDDM), running on MVS under 
CICS Multi Region Option 
(MRO). They have built a model 
of the entire electrical distribu- 
tion network from every substa- 
tion to each of the 2.5 million 
customers in their service area. 
Every’ transformer, line switch, 
fuse and major component in 
the electrical distribution net- 
work was represented. The mod- 
el enables FP&L to track the 
path the energy takes from the 
substation to every customer. 
“‘As we have a problem in the 
network, we can analyze the 
probable cause of that problem 
based on the geographical loca- 
tion and how those customers 
are being served. We then can 
go to the lowest common com- 
ponent in the network that 
serves any particular group of 
customers that is out of service, 
and isolate that as the probable 
cause of the problem. Instead of 
sending a crew out to find the 
problem, as we used to do, now 
we send them to a specific loca- 
tion. From a graphics stand- 
point, we have every service ter- 
ritory broken up by boundaries, 
and we have every boundary 
broken up by every crew that 
works within that area. As a 
problem is isolated and found, 
we know exactly in the geo- 
graphic location of that particu- 
lar county or that township or 
that service territory where the 
problems are occurring, and we 
show that graphically on a CRT. 
Based on that we can then move 
crews around to flood an area 
that has more trouble than oth- 
ers, all in the name of better ser- 
vice,” Fothergill explained. 
Ed Baron of the Production 
Systems group added that as a 
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by-product, the system would also tell 
how many customers are affected by each 
device. “We can prioritize our calls based 
on the number of customers that are out 
of service, but we also have in this net- 
work every customer that is on life-sus- 
taining medical equipment, like kidney 
dialysis machines or respirators, and we 
can accelerate service restoration to 
those customers. Anytime a problem is 
diagnosed that we know affects that cus- 
tomer, we will send somebody out imme- 
diately to make that repair.”” The system 
also can prioritize by catastrophic prob- 
lems, so that a building fire takes prece- 
dence over somebody’s lights flickering. 
Fothergill added that the system is 
brand new and not yet fully implemented, 
although full implementation is sched- 
uled for third-quarter 1985. ‘We felt that 


our customers deserved and needed this 
system because of the number of thun- 
derstorms we have in the summertime, 
the potential for tropical storms or even 
hurricanes and the danger these storms 
pose for the large number of elderly peo- 
ple in our service area.” 


nformation regarding trouble calls 
is brought up on various screens, 
but all this information translates 
to graphics in the form of maps 
showing all the trouble spots. There are 
division maps, two-hour total maps and 
division-status maps. In total, there are 
400 miles of service territory, serving 
most of the populated area of Florida 
with the exception of Orlando, St. Peters- 
burg and Tampa. The map is divided by 


major east/west and north/south natu- 
ral boundaries (such as highways and riv- 
ers), which give somie indication of loca- 
tion at any given time. 

Baron demonstrated how the mapping 
system could work in a given test situa- 
tion in which the map showed three prob- 
lem areas. Two of these areas were as- 
signed to the same crew. In a case like 
this, the dispatcher for the troubled area 
would communicate with the dispatcher 
for a contiguous area and arrange to have 
a crew from the second area cover one of 
the trouble spots in the first. In this way, 
routing and sequencing of trouble calls is 
done quickly and efficiently. 

Another graph which is used frequent- 
ly is called division status, a line graph 
which tracks continuity from midnight to 
present. A red line indicates new calls, a 
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blue line denotes calls completed and a 
yellow line is reserved for active calls that 
have not been completed. Comparison of 
the three lines gives graphics representa- 
tion on status: if the incoming (blue) calls 
are exceeding the completed (yellow) 


.ones, the dispatcher’s supervisor would 


most likely call a neighboring division 
and cover the area with new crews from 
other counties. 

Before FP&L had this system, it took 


‘days longer to restore service. With the 


new system, crews are not sent out to the 
same problems over and over again; in- 
stead, the new system takes all the calls 
and reduces them to one trouble ticket. 

Even the colors tell a story. When a 
ticket comes up that the dispatcher 
hasn’t seen previously, it is red; once the 
dispatcher looks at it and sends it to an- 
other screen, it changes to yellow. When 
the problem is assigned to a crew, it turns 
green, but if further work is necessary by 
a service center, it then becomes blue. As 
a fail-safe, only dispatchers can enter in- 
formation although any number of peo- 
ple can log on simultaneously in order to 
ascertain status. 


ut it isnot always a disaster that 

shows up on the screens and 

maps. One trouble ticket on the 

actual production system noted 
a wire cut. That particular ticket be- 
longed to a “current diversion” customer 
who was stealing electricity from the 
company. The worker to whom the ticket 
was assigned was to go to that location 
and actually cut the service, not at the 
meter but at the pole. Interestingly, one 
of the highlights of a large exhibit on dis- 
play in the FPL atrium was a number of 
examples of how some customers had 
employed rather sophisticated means to 
access electricity without paying for it. 
All were caught. 

Graphics appeared to be the most 
used, most usable and most desirable fea- 
ture in use at FPGL. But Klose was quick 
to add caveats. “Everybody in the compa- 
ny is not on Tell-A-Graf. We don’t have 
that many graphics terminals out there 
yet, and that growth will be purposely 
slow because of the network impact.” 
Klose said the company is looking at the 
departmental computer concept in order 
to offload graphics and lessen the impact 
on the mainframe, but she added that it 
would take a large computer to handle a 
graphics program’as big as Iviss. 

Whatever future direction FP&L 
chooses, there is no question that graph- 
ics will see greater use as time goes on. 
When an entire strategic plan for a com- 
pany of this size can be reduced to a 60- 
slide presentation with supporting writ- 
ten documentation, word gets around. 


nd Goldsmith continues to 

preach the word. ‘Everybody 

from Personnel to Energy Man- 

agement, Quality Improve- 
ment, Systems, Divisions Planning, pow- 
er plants, the nuclear side, everybody and 
their brother is using this product. Some- 
times the vendor walks into my office and 
says, ‘What are you using for that?’ not 
even recognizing his own product. We 
kind of stretch and sometimes break the 
ee that the product was supposed 
to be.” 


White is senior writer at Computer- 
world Focus. 
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he introduction of per- 
sonal computers in today’s offices 
is bringing computing and com- 
puter graphics to more people 
than ever before. This does not 
mean that mainframe graphics will 
be left behind. The computing 
power we have come to rely on is 
more important now than ever be- 
fore because of the challenge of in- 
creasing volumes of information 
to collect, manage and put to use. 
As the personal computer contin- 
ues to offer more computing pow- 
er, many of the sophisticated 
graphics applications that today 
work only on mainframes or mini- 
computers will eventually be avail- 
able on.the typical desktop com- 
puter. The IBM Personal 
Computer AT, introduced last 
year, is setting a new de facto stan- 
dard for low-cost but powerful 


puter-based graphics worksta- 
tions. . 

It’s no surprise that business 
graphics is one of the most dynam- 
ic areas of the computer graphics 
industry. 

This growth, however, has not 
taken place in a vacuum. It is 
therefore important to understand 
the role and potential of business 
graphics within the context of oth- 
er rapidly expanding capabilities, 
such as personal computers. 

The recent significant increase 
in the use of personal computers is 
probably the one most important 
developments affecting the use of 
graphics for business and manage- 
ment applications. Advances in 
semiconductor technology and 
better applications-oriented soft- 
ware tools have contributed to this 
increase. So has the fact that 
prices in the computer graphics 


market are about half what they 
were 18 months ago. Increasingly, 
functionality is being migrated 
first to the programmable read- 
only memory (Prom) level and 
then to the chip level, raising the 
potential rate of progress in the in- 
dustry. 

Graphics applications are being 
downloaded from mainframes as 
more intelligence and local graph- 
ics processing are being made 
available in desktop computers, 
workstations and intelligent ter- 
minals. Recent and current reduc- 
tions in price and increases in per- 
formance of computing and 
memory resources are going to be 
key in supporting the widening 
range of required applications. 
The impact of 256K-byte memory 
chips and second-generation 16- 
bit microprocessors has already 
been felt, and great progress 


should accompany the widespread 
penetration of 32-bit microproces- 
sors. The introduction of the per- 
sonal computer has also had an 
impact on the cost of graphics per- 
ipherals; prices of digitizing tab- 
lets, plotters and film recorders 
are coming down. 

Nevertheless, a critical need re- 
mains for mainframe computing 
power for large data base related, 
batch processing applications. In 
large companies, expenditures for 
mainframe software continue to be 
far greater than for either mini- 
computer or microcomputer soft- 
ware. In situations such as this, 
the desktop computers can be 
used either as stand-alone graph- 
ics tools with microcomputer soft- 
ware or as terminals providing 
lower cost access to more sophisti- 
cated packages and large data sets 
resident in the host mainframe. 





The division of labor between main- 
frames and micros may well parallel the 
division of graphics applications into 
high- and low-performance categories. 
Many presentation graphics applications 
require mainframe support either for the 
computing power required for special ef- 
fects (including animation) or for access 
to large data sets that need to be translat- 
ed into graphic images. Lower-level peer 
and personal graphics and applications 
that require smaller data sets fit the capa- 
bilities of a micro in a stand-algne mode. 

Despite rosy predictions and innova- 
tions in the use of business graphics, cer- 
tain problems remain. The biggest prob- 
lem in migrating business graphics 
applications from mainframes to micros 
lies in the relative limitations of the per- 
sonal computer. Other impediments to 
the successful implementation of busi- 
ness graphics include insufficient user 
knowledge, limited access to the system 
and its peripherals and less than com- 
plete integration of computer graphics 
with data bases and other information 
management systems. 

Most of these problems will be re- 
solved in time. A trend toward more inter- 
est in integrated software packages al- 
ready exists. Vendors are recognizing 
that they have an obligation to their cus- 
tomers and their products to ensure that 
users are trained to access the entire set 
of available capabilities. As the cost of 
computing power and of input and out- 
put devices continues to decrease, limita- 
tions on access will be alleviated. 

The solutions on the horizon seem to 


be approaching with amazing speed. In- 
creased availability, including lower 
prices, will support the impact of the 32- 
bit machines in bringing mainframe-type 
graphics to the desktop. In the meantime, 
users and vendors can do a number of 
things to handle the present situation. 
The software required to migrate 
graphics applications to micros can come 
from two obvious sources — current 
mainframe graphics suppliers and the 
growing number of micro software com- 
panies. Some of the established software 
vendors recognize that they face a major 
challenge. They would like to avoid rede- 
veloping their entire line of mainframe 
software. One choice these vendors could 
make is to wait until the capabilities of 
the micro catch up with the requirements 
for running their graphics products. Ven- 
dors that make that choice are likely to 
face intense competition from software 
developers that are tailoring their new 
products directly to personal computers. 


n alternative solution for cur- 

rent mainframe graphics soft- 

ware vendors is to provide 

products that help their cus- 

tomers in the interim. Integrated Soft- 

ware Systems Corp.’s IBM PC Graphics 

Interface is an example of a mainframe- 

to-micro link that enables the IBM Per- 

sonal Computer to operate as a low-reso- 

lution graphics terminal in conjunction 
with almost any mainframe. 

More than ever before, customer de- 

mand is playing a significant role in guid- 
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ing vendor efforts in research and devel- 
opment. When computers and computer 
graphics were available only to a few se- 
lect technical personnel, there was less 
variety in users’ needs and requirements. 
Now, however, the typical user of com- 
puter graphics is anyone and everyone — 
from graphic artists to accountants to 
managers and professional staff. This va- 
riety is creating greater demand and bet- 
ter responses in the area of human fac- 
tors engineering of computer systems. 
The use of icon-based interface systems, 
window-management software .and En- 
glish-language dialogues between the 
computer and the user are among the 
most visible methods currently used to 
improve the ease of access to mainframe 
and micro capabilities. Computer graph- 
ics developments play an important role 
in improving these and other types of 
user interfaces. 

Not many simple statements can be 
made about migrating graphics applica- 
tions from mainframes to micros. It has 
been done, it is being done today and it is 
working to varying degrees, depending 
on the particular situation — kinds of 
hardware and software used, applications 
already in place, new applications re- 
quired, size of the applicable data bases 
and requirements for shared resources. 

The companies that have been suc- 
cessful are ‘those that have replicated 
their mainframe applications on the mi- 
crocomputers while maintaining them on 
the mainframes. Some of the more suc- 
cessful companies have approached the 
problem with a two-step solution. As 
mainframes came down in price, these 
companies were able to place additional 
mainframes in individual departments 
rather than relying on only one central- 
ized computer. The first step:'in the pro- 
cess of making graphics available to more 
users was to replicate the software on all 
of the departmental mainframes. The sec- 
ond step, which is a continuing process, 
is identifying capabilities for the personal 
computer that will put these same graph- 
ics facilities in the hands of an even great- 
er number of users. 

In the ideal world, of course, one soft- 
ware package or family of packages 
could run on all sizes of systems — main- 
frames, minis and micros. This kind of ar- 
rangement has particularly important 
benefits. With only one kind of software, 
only one kind of training is required. 
Technical support is also suddenly far 
easier to arrange and manage, and deci- 
sions about what devices to connect to 
the system are far easier to make. If ru- 
mors in the personal computer maga- 
zines are to be believed, IBM will soon re- 
lease a product that could take us a long 
way toward that ideal world. 

Yet, whether in the current world or in 
an ideal world, users planning for the mi- 
gration of applications to different com- 
puter systems within a company should 
consider certain points. Obvious keys to 
success are planning, cooperation, com- 
munication, compatibility and flexibility. 
It would be wrong to underestimate the 
need for planning this aspect of automat- 
ing an office, just as it would be foolhar- 
dy to buy 50. personal computers, install 
them and then figure out what you want 
to do with them. Bringing graphics appli- 
cations to new levels of users is yet an- 
other case of introducing new resources 
into present work methods. Those who 
want to get the most out of those re- 
sources will find the first step is to estab- 
lish and communicate clear plans on how 
the resources will be put to use. 


Among the first decisions to be made 
when applications are migrated from a 
central computer to departmental main- 
frames will be who needs what kinds of 
information and which applications will 
be used to manage and display that infor- 
mation. One of the most important chal- 
lenges of distributed processing is that 
we have not yet reached the point of hav- 
ing fully successful methods and mecha- 
nisms for distribution of data or of soft- 
ware among users. The various 
departments involved have to agree on 
such things as formats and methods for 
data collection, maintenance and ex- 
change. This points to another important 
challenge — protecting the integrity of 
data in a distributed processing environ- 
ment. In addition, someone has to be-re- 
sponsible for making sure all the equip- 
ment is compatible. Decisions also have 
to be made on how control of the system 
will be managed, whether by one central- 
ized entity or separately by departments. 

One of the most visible benefits of 
planning is protection against the poten- 
tial chaos of ending up with a variety of 
stand-alone personal computers selected 
independently by various departments. 
Not only is there the potential for these 
personal computers to be incompatible, 
but other problems could result in the. 
process of trying to migrate one kind of 
mainframe graphics to a variety of differ- 
ent desktop computers. The potential 
benefits of'a network of compatible de- 
vices are still just around the corner as 
the industry continues its efforts to es- 
tablish standards to make this fully func- 
tional. Planning for-this kind of change is 
critical. Communication among the vari- 
ous players is equally important through- 
out the process, from planning through 
implementation and on into the future de- 
velopment and expansion of capabilities. 

Many users who were introduced to 
graphics at the micro level now expect 
more in terms of graphics capabilities. 
They have done all that can be done on 
the micro and, in many cases, they have 
been exposed to more sophisticated capa- 
bilities. They want higher resolution, ac- 
cess to larger data bases, more power and 
more flexibility. On the one hand, their 
demands are a driving force behind ad- 
vances in micro graphics development. 
On the other hand, some of these users 
won’t wait for those advances and will 
turn to available 32-bit workstation sys- 
tems and even to mainframe packages. 
This reverse migration is essentially an- 
other measure of the general demand for 
mainframe-quality graphics. 

In recent years, the number of compa- 
nies using business graphics has steadily 
increased. We can expect progress in the 
area of integrating business graphics 
with existing data bases and systems on 
the very near horizon. And just around 
the corner are advances that will help in- 
troduce greater numbers of people within 
organizations to the benefits and produc- 
tivity improvements promised by busi- 
ness graphics. The migration of graphics 
applications from mainframes to micros 
is probably the most important of these 
advances, and the horizon is coming clos- 
er every day. 


Knapp, a principal in the MIS divi- 
sion of the consulting firm, Booz, Allen 
and Hamilton, Inc. based in Bethesda, 
Md., is responsible for technical and 
management consulting in the areas of 
interactive computer graphics, human 
engineering and pattern recognition. 





Emerg 
- Implementing 


Technolog 


raphics has had an in- 
teresting past. Initial efforts to 
standardize a set of graphics pri- 
mitives for programmers were 
plagued with problems, and it’s 
amazing we’ve come as far as we 
have. In those early days of graph- 
ics, the California Computer Prod- 
ucts, Inc.’s (Calcomp) off-line plot- 
ter collected dust in the corner of 
the computer room because only 
one person knew how to use it. 
Graphics programmers from the 
old school could recite from mem- 
ory the “X, Y, Ipen’’ commands 
that were the basis of most graph- 
ics software. 

The technology of drawing pic- 
tures rather than listing columns 
of numbers on printers required a 
software interface from the appli- 
cation program. Hardware manu- 
facturers (Calcomp and Tek- 
tronix, Inc., for example) found 


= 


By Mark Grover Rawlins. 


they had to supply assisting soft- 
ware if they were to sell their hard- 
ware. The margins available to 
hardware manufacturers meant 
that the engineering effort for the 
supporting software was nowhere 
near what it would be for the hard- 
ware. 

The capabilities of these origi- 
nal graphics devices (erase the 
page, move, draw, change color or 
pen) were relatively simplistic. 
Nevertheless, efforts to produce 
software of a higher quality and 
functionality began in earnest, in 
universities and graduate schools, 
government defense agencies and 
the private sector. The software 
that emerged, whatever its source, 
had- one characteristic: It was 
highly idiosyncratic. 

Every routine to draw an axis 
was different, as was every com- 
mand to change the line style and 


every method for drawing text. 
Software suppliers started to call 
their libraries “graphic _lan- 
guages” because of the specifics 
associated with each graphics sub- 
routine library. The skills for us- 
ing the software were so specific 
that it wasn’t uncommon for re- 
cruiting advertisements to ask for 
“programmers with three years of 
experience using Disspla.” Profes- 
sional software companies had 
made an inordinate effort and in- 
vestment in writing, supplying 
and debugging proprietary code. 
The last thing they wanted was for 
a generic graphics standard to be 
available. Such a standard would 
undermine proprietary products 
and would offer a clear and inex- 
pensive alternative for users who 
wanted the mystique removed 
from the graphics area. The first 
barrier to an endorsement by the 


graphics community of a highly 
functional graphics standard was 
that sales of existing proprietary 
software packages would be im- 
pacted and invested dollar lost. 

In the U.S., the force behind 
many efforts. to define a graphics 
standard came from academicians, 
who had access to powerful com- 
puters and were not fully aware of 
the impact of implementation con- 
cerns. These academicians set 
about to define a set of robust con- 
cepts and functions that could be 
the underpinnings of all future ap- 
plications. However,’a standard- 
ization process can take up to 10 
years. The slow-moving standard- 
ization effort often fails to keep 
pace with fast moving technology, 
especially when the life cycle of 
that technology can be as short as 
three years, as was the case with 
the Graphics Kernel System (GKS) 





and its associated standards. Re- 
gardless of how hard the pro- 
moters pushed graphics stan- 
dards, the technology was going 
to have a significant impact on 
their efforts; this problem was 
the second barrier. 

As more hardware and soft- 
ware manufacturers got in- 
volved in the standardization 
process and the direction be- 
came more focused, it became 
clear that a standard would not 


be a standard unless it became 
an implemented international 
standard. The _ international 
standardization effort was paral- 
lel to the U.S. effort, but not on 
a one-to-one correspondence. 
The international standards ef- 
forts defined a graphics model 
that was superior to the one pro- 
posed to the U.S. While Europe 
was defining the GKS, the U.S. 
was struggling with Core. Poli- 


tics finally raised its head. The 


Association for Computer Ma- 
chinery (ACM) Special Interest 
Group on Graphics (Siggraph) 
as well as some software manu- 
facturers were supporting the 
Core proposal and trying to have 
the American National Stan- 
dards Institute (Ansi) adopt this 
proposal. It soon became evi- 
dent that the progress of the Eu- 
ropeans to standardize GKS 
coupled with its superior design 
were going to make acceptance 


of the Core proposal difficult. 
This politicking was an. impor- 
tant process in the standardiza- 
tion effort, but it had an unfor- 
tunate result: It slowed the 
process and continued to allow 
the definitions of technology 
that would make the implemen- 
tation of GKS even more diffi- 
cult. When GKS was initially 
considered, the concept of an 
IBM Personal Computer or 
Unix-based workstation never 


A Complete Graphics 
| Depariment For Just $2295 


Realize day-in and day-out solid performance 
from a quiet and capable desktop plotter. It’s 
true. For only $2295°* the Houston Instrument 
HIPLOT™DMP-29 will provide you with world- 
class multi-color hard copy graphics, and 
deliver a leve) of quality and performance that 
you would expect in a plotter costing three 


times as much. 


It's a hard worker. The DMP-29 goes about its 
job with amazing speed and precision. Unbeatable 
resolution and repeatability are yours in both 
8%" x 14" and 141" x 17" formats, and 8-pen 
capability assures you of fast attention-free 
flexibility when multi-color output is required. 
High pen speed combined with an addressable 
resolution of 0.004" assures fast, accurate 


and stepless traces. 


It's friendly. You can call 24 different 
functions directly from the front-panel membrane 
keyboard. It’s tolerant too. The DMP-29 will 
modestly protect itself from user errors, as 
when attempting to place a pen in an already 


occupied stall. 


And it's smart. An extensive set of firmware 
routines makes life easier for the user. A 
small sampling of the built-in talent inherent 
in the DMP-29 includes character generation, 
circle, arc and ellipse synthesis, line type 
variations, viewport/windowing, clipping and 


scaling. 


For the name, address and phone number of your 
nearest distributor/dealer, write Houston 
Instrument, 8500 Cameron Road, Austin, Texas 
78753. Phone 542-835-0900, or 1-800-531-5205 
if outside Texas. In Europe contact Bausch & 
Lomb Belgium NV., Rochesteriaan 6, 8240 Gistel, 
Belgium. Tel 059-27-74-45. Tix 846-81399. 


howston 
instrument 


* U.S. Domestic price only 


TMTrademark of Houston Instrument 


existed. How could a standard 
growing out of the IBM 370 era 
be viable on an Intel Corp. 8086 
or even a Motorola, Inc. 68000? 
Another barrier had been creat- 
ed by technological enhance- 
ments! 3 

When the Ansi committee de- 
cided to drop its efforts to pro- 
pose Core as the standard and in 
turn accepted GKS as the most 
viable graphics model, some 
software developers and special 
interest groups clouded the is- 
sue by continuing to try to force 
Core as the new de facto stan- 
dard. Core-based software pack- 
ages still exist, but for all practi- 
cal purposes Core is just 
another nonstandard implemen- 
tation of graphics routines. 

Today, many GKS libraries 
are advertised in the technical 
jeurnals and, more important, 
commercial applications are be- 
ing written on top of this recent- 
ly emerging standard. 


any areas of graph- 

ics have had their 

separate standard- 

ization efforts. Just 
as there is no such thing as the 
ultimate compiler, there is no 
such thing as the ultimate 
graphics standard. Both the in- 
ternational and the national 
standard communities are there- 
fore proposing modular graph- 
ics standards based on singular 
functionality. 

For example, one might want 
to transfer machine-part defini- 
tions from one computing: sys- 
tem to another. The Initial 
Graphic Exchange Standard 
(Iges) could be considered in this 
instance. If one wanted to draw 
this machine part using very 
high-level graphics concepts 
called primitives, GKS could be 
used. If device independence 
were a major issue, GKS might 
invoke a virtual device interface 
(VDI) routine. 

If this graphic image of a ma- 
chine part were to be transferred 
across phone lines, a North * 
American Presentation Level 
Protocol Syntax (Naplps) device 
driver might be used. And if, in- 
stead of sending this image 
across phone lines, the engineer 
wanted to save it for future ref- 
erence, a Virtual Device Metafile 
(VDM) might be considered. 

As can be seen, different as- 
pects of an application could 
draw upon different graphic 
tools. Because of the singularity 
of many of these tools, the stan- 
dards community is trying to 
separately define the functiona- 
lity and to promote them as stan- 
dards. The overall application 
might then be put together 
along the lines of the construc- 
tion of a stereo system from 
components. 

However, many things look 
good on paper but never fly. The 
implementation concerns of cre- 
ating a viable GKS subroutine li- 
brary is more involved than just 
writing routines that match the 
calling sequences found in the 





standards document. An extreme exam- 
ple is a very sloppy implementation run- 
ning on a Cray I mainframe. That same 
implementation would be totally unac- 
ceptable on a 16-bit microcomputer. In 
the first case, machine power and memo- 
ry is of no concern, but in the second it is 
a major bottleneck. Just how a software 
manufacturer implements GKS is depen- 
dent upon the targeted environment. If 
the two primary problems are speed and 
size, a number of suggestions can help 
guarantee a successful implementation. 


ll graphics, including GKS, re- 

quire heavy use of mathemat- 

ics. The mathematics of graph- 

ical transformations needs to 

be in floating-point notation. The graph- 
ics to be drawn exists in world coordi- 
nates. This image, whether a machine 
’ part or a bar chart, could be scaled, trans- 


Graphics applications 
require significant 
resources on the part of 
both the computer and 
the programmer. 


lated or rotated. Trigonometry can take a 
terrible toll on machines that have slow 
floating-point arithmetic. 

One technique employed to bypass 
this bottleneck is the use of fractional in- 
tegers. Fractional integers represent 
floating-point numbers in a format that 
allows integer mathematics to produce 
the same output produced with floating- 
point mathematics. The enhancement of 
this technique rests in machines that do 
not have floating point hardware sup- 
port. As more machines have coproces- 
sors or supplemental circuitry to enhance 
floating-point arithmetic, software manu- 
facturers will use this technique less. De- 
signers who have used this implementa- 
tion will have to remove their code if their 
customers are not to be penalized as they 
advance to better machines. 

Another mechanism that increases ex- 
ecution speed is the use of look-up tables 
instead of mathematical series approxi- 
mations. Segmentation manipulations 
found in higher levels of GKS can require 
significant matrix multiplication in order 
to rotate or otherwise manipulate an ob- 
ject. Trigonometric functions such as 
sine and cosine are normally implemented 
as a series of mathematical calculations 
that approximate the correct value. To 
get around this, look-up tables can be 
considered. What might be gained in 
speed, however, can be lost in memory. 


raphics manipulation can re- 
quire significant mathematics. 
Aconcept called clipping is one 

of them. 
Graphics entities that extend past a 
barrier need to be clipped off or mathe- 
matically removed. In GKS, multiple ar- 


eas require clipping. Some implementors 
combine or merge the clipping rectangles 
into one rather than clipping graphics en- 
tities serially. More initial effort is re- 
quired, but after the merged clipping win- 
dow has been defined, the graphical 
elements can be examined and clipped 
much faster. The common thread that 
runs through the above tricks is the im- 
plementation of a significant tool on a 


tion concerns size. Computer memory (or 
the lack of it) has always been a plague. 
The primary law of software functionality 
states that the more memory consumed 
by the supporting routines, the less there 
is for the application. Professional graph- 
ics applications do require memory. They 
require significant resources, on the part 
of both the computer and the program- 
mer. 


machine that physically cannot adequate- _ 


ly support the software. Microcomputers 
and the sophistication-and power of GKS 
may very well not be suited for each oth- 
er. Professional decision support or engi- 
neering graphics that requires machine 
and device independence also requires 
substantial horsepower. Many people 
question the viability of having an 8086 
engine. The second area of implementa- 


any things can be considered 
to cut'down memory require- 
ments. The first is limiting 
the size of device drivers. The 
device driver is a module of code that 
takes somewhat generic graphics com- 
mands and converts them to a series of 
bits that can be understood by the actual 
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Because the attached displays found 
on microcomputers have very little intel- 
ligence, it is not unusual to find device 
drivers that exceed 20,000 bytes. On the 
other hand, detached displays normally 
found on Unix-based machines have a 
much higher intelligence. In the latter 
equipment, a device driver exceeding 
5,000 bytes would be surprising. 


icrocomputer software man- 
ufacturers counteract the 
problem of large device driv- 
ers by dynamically loading 
and unloading the driver. This has the 
benefit of making resident only the device 
driver that is going to be immediately 
used. In many circumstances, the over- 
head in communicating with this dynamic 


driver will slow down the system. 

Interprocess communication found in 
Unix can communicate from the main ap- 
plication to a second process running the 
device driver. Interprocess communica- 
tion can in itself require tremendous re- 
sources. The gain in memory conserva- 
tion is counterbalanced by a loss in 
overall throughput. Software products 
that have implemented small device driv- 
ers have a clear advantage. The drivers 
can be linked in line with the main appli- 
cation with little or no concern for size 
constraints and with no speed degrada- 
tion due to multiple processes vying for 
the processor. 

Perhaps the best memory manage- 
ment scheme comes from the use of the 
language C. When used to create a GKS 
library, C can make special memory man- 


agement tools available to the graphics 
modules. These tools allow different ar- 
eas of the application to use the same 
block of memory for data storage. This 
capability is unfortunately not available 
to GKS libraries written in Fortran. GKS 
implementations stemming from ma- 
chines with proprietary operating sys- 
tems are quite often written in Fortran. 


offers more than just memo- 

ry. management tools; it pro- 

duces very compact code. In ad- 

dition, C’s portability across 

Unix systems gives the porting of a GKS 
library great ease. It was not unusual in 
the days of mainframe proprietary graph- 
ics software packages to take six months 
to adapt to a new environment. Today, 
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Unix-based GKS written in C can be 
moved easily from machine to machine 
with no more effort than it takes to com- 
pile and link a library. 

The last area of concern for memory 
management lies in the manipulation of 
segments. Segments are graphics objects 
that can be treated as a single unit. They 
might be made of text, simple vectors or 
more advanced primitives. They can be 
manipulated as one unit, not as a series of 
single entities. A number of applications 
that require segmentation require a sig- 
nificant amount of segmentation. To 
maintain the initial definition of a seg- 
mentation and then make multiple copies 
on the workstation requires that this in- 
formation be saved and reused. Some 
software manufacturers are creating spe- 
cialized data manipulation regimens that 
will off-load large amounts of data to disk 
in a manner similar to the way a virtual 
operating system works. This ability to 


Perhaps the best 
memory management 
scheme comes from the 
use of the language C. 


automatically save segments frees the ap- 
plication writer of many programming 
concerns. Again, throughput will be af- 
fected. As more and more intelligent 
hardware devices supply their own inter- 
nal segmentation capabilities, segment 
storage and manipulation can be done lo- 
cally on the display device rather than in 
the main processor. 


n event is about to happen — 

the marriage between GKS and 

the Unix operating system. 

Unix is designed not only to be 
processor independent, but also to allow 
for portable applications. An application 
running on a small Unix workstation can 
run without modification on a Amdahl 
Corp. computer also running Unix. GKS 
has the same design criteria and is de- 
signed to allow applications written us- 
ing a standard implementation of GKS to 
run unmodified on any machine. As GKS 
can take advantage of the machine and 
processor independence of an operating 
system like Unix, a true marriage will 
take place. A subroutine library designed 
to accept machine-independent and de- 
vice-independent source routines sitting 
on top of an operating system that masks 
the particularities of the processor and 
other machine constraints will make GKS 
the truly international standard that by 
all rights it deserves to be. 


Rawlins is vice-president of market- 
ing for Visual Engineering, based in 
San Jose, Calif., a firm that supplies a 
range of graphics software tools, utili- 
ties and applications for engineering 
and business needs. 





Visual Information 
Systems: 
New Hope 


Decision Makers 


By Mark Borgmann 


f you had a nickel for every 
hour employees analyze printouts 
produced by your corporate data 
processing department, you'd 
probably be very wealthy. What is 
the hourly cost when a person an- 
alyzes those printouts? And 
what’s the object of all that analy- 
sis? Is the employee looking for 
just one or two numbers, adding 
some numbers together or trying 
to identify relationships between 
columns or rows? Whatever the 
object, the printouts are actually 
being used as data. The data on 
the printouts needs further man- 
ual processing before it becomes 
information — the meaningful 
kernel that can stand alone. 

What’s happening? We in DP 
thought we were providing infor- 
mation. We’re supposed to use 
data, not generate it. Executives 
have better things to do than try- 


ing to second-guess the computer 
wizards in DP’s ivory towers. 
Aren’t DPers paid to meet the ex- 
ecutive’s information needs any- 
way? 

Can we honestly say today that 
DP produces the information the 
corporation needs? Rarely. It’s a 
Herculean task to analyze the 
boxes of printouts produced on a 
daily basis. We’ve developed many 
new technologies to enhance data 
input and processing, but we’ve 
overlooked the most visible com- 
ponent — output. The need for 
rapid comprehension and transfer 
of information to decision makers 
becomes greater every minute. 

Visual information systems 
(VIS), the next frontier-in the com- 
puter-based graphics arena,-offers 
hope for those decision makers. It 
also offers the potential for the 


wizards to redeem themselves and 


reclaim some long-lost organiza- 
tional respect, credibility and per- 
ceived value. 

A VIS is an application that al- 
lows executives to monitor the 
current state of various kinds of 
corporate information (financial, 
performance, personnel or pro- 
ject-related). A VIS offers access 
through one or two keys to mean- 
ingful charts that can be easily and 
quickly digested. These charts are 
often presented in a hierarchical 
structure. 

For example, a VIS might pro- 
vide production charts at various 
levels of detail: corporate, region- 
al, district, plant and building. 
Most of these charts are never 
seen and come into play only when 
hints of a problem arise in one of 
the high-level charts. The low-lev- 
el charts allow the executive to 
identify the cause of the problem 


and take corrective action. Most of 
these applications are fed directly 
from actual corporate data (the 
same data that generates all those 
printouts). Notes that tell how 
current the data is, where it came 
from and whom to contact for 
more information are available for 
each chart by touching another 
key. This is information an execu- 
tive can use immediately with no 
additional processing. 

Because VIS charts have gener- 
ic titles and annotations, execu- 
tives must be able to change chart 
features to highlight problem ar- 
eas. For example, a title might be 
changed from ‘Product B Sales 
Performance” to “Product B 
Sales Are Falling.”’ After changes 
are made, another keystroke al- 
lows the user to produce a high- 
quality hard copy, transparency or 
35mm slide in support of his posi- 





tion or for use in strategic plan- 
ning sessions designed to cor- 


rect the situation. 


o be successful, a VIS 
must become a widely 
accepted and _ relied- 
upon corporate infor- 
mation tool. You must make the 
system a familiar and indispens- 
able part of the managerial envi- 
ronment. No better, more visible 
way exists for a DP shop that 
views itself as a service organi- 
zation to serve its company. If 


Ambiguity in VIS 
charts is simply 
not acceptable. 


your DP shop doesn’t view itself 
as a service organization and see 
information processing as its 
role, perhaps some probing 
questions are in order. 

As with any application, a 
VIS must be tailored to meet the 
specific needs and constraints of 
an organization. Although some 
variation exists in component 
selections, at the generic level, a 
VIS should consist of the follow- 
ing: 

© Continuous corporate 
backing and commitment. 

e VIS users. 

e VIS support consultants. 

e VIS support methods and 
procedures. 

© CPU. 

© Data bases. 

© Input devices. 

© Output devices. 

© VIS software. 

Management backing and 
commitment are the most criti- 
cal parts of a VIS. When the sys- 
tem is working, most people 
love it. But all the “‘attaboys’’ 
your VIS may have earned can 
be wiped out by just one voice 
with the right authority. You 
must continually work to de- 
serve and preserve your back- 
ing, and the more you’ve made 
your VIS an integrated indis- 
pensable management tool, the 
better your system’s chances 
will be of weathering the occa- 
sional storms. If the system 
meets your clients’ expecta- 
tions, your backing should re- 
main intact. 

VIS clients (and they don’t 
appreciate being referred to as 
end users) are the people who 
determine whether your system 
will succeed or fail. A VIS is de- 
signed to meet their information 
needs as they define them. Con- 
trary to some people’s thinking, 
VIS clients will not accept “‘Mer- 
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lin- management” decisions. VIS 
clients expect the VIS to be: 

¢ Reliable (and always avail- 
able when needed). 

¢ Predictable (so it will oper- 
ate the same way every time). 

® Quick to use. 

e Easy to use (one- or two- 
key access). 

© Even simpler to learn (pref- 
erably no training at all). 

© Easy to understand. 

e Equipped with meaningful, 


nel 


up-to-date information. 

e Able to meet output quality 
requirements. 

Criticisms of VIS clients in- 
clude “They don’t understand 
what’sinvolved,” or “They want 
it when?” The old adage, ‘“‘Noth- 
ing’s impossible to the man who 
doesn’t have to do it himself,” 
applies here. The VIS targets 
and was designed for just such a 
man — and woman. VIS clients 
interact with the VIS to monitor 


business functions and to identi- 
fy and solve business problems. 
It is strictty-a tool to help those 
people carry out their daily re- 
sponsibilities more effectively. If 
it isn’t a reliable and effective 
tool, it won’t be used. The re- 
quirements are not easily met or 
sustained,. but they are well 
worth the effort to your compa- 
ny. 
VIS output must be easily un- 
derstood. Ambiguity in VIS 


charts is simply not acceptable. 
In addition, these clients will not 
appreciate being insulted by a 
chart they can’t understand. 
The Kiss rule — Keep it simple, 
stupid! — is applicable here. A 
chart can raise questions, but 
they should be something like 
“Why aren’t we meeting our 
sales commitments,” not “What 
does this green line near the top 
of the chart mean?” 

Rather than appear ignorant 





djustable. 
FullyAftfordable. 








by asking the latter kind of 
question, clients will just stop 
using the system. 

To make the system work, 
VIS support consultants will be 
needed. These people are re- 
sponsible for the day-to-day care 
and feeding of the system. 
Among their responsibilities are 
the following: 

© Creating new chart lay- 
outs. 

© Setting up data base link- 


ages. : 
© Interviewing clients and as- 
sessing their needs. 

© Implementing changes in 
the system. 

® Maintaining system com- 
ponents. 

© Researching and develop- 
ing functions to identify further 
needs and system enhance- 
ments. 

The most important task 
these people perform is to main- 


et a 


tain their perspective on the cli- 
ent’s role in the VIS. Each sup- 
port person must remember the 
VIS is there for the client and — 
even if it is sometimes difficult 
— must resist the urge to be de- 
fensive. 

Friendly, cooperative client- 
consultant relationships are es- 
sential. Support consultants 
must be people-oriented and 
able to adapt their personality 
and delivery as necessary to 


Rubbermaid 


communicate effectively with all 
levels of the corporation. 

To be effective, consultants 
must understand the clients’ 
needs and responsibilities. The 
qualities of a renaissance man 
would be ideal. Your support 
staff must not only have the nec- 
essary technical skills, but also 
must be familiar with corporate 
structure and functional opera- 
tions. They must ease the cli- 
ents’ transition to visual 


| terface, 


thought and decision-making. 


hat are the neces- 
sary technical” 
skills? They will 
vary, depending 
on the VIS_ implementation. 
Some areas of skill will be need- 
ed only occasionally; others will 
be part of the support consul- 
tant staffing requirements. Ap- 
plications experts will be needed 
to help establish appropriate 
linkages to corporate data 


bases. Other technical skills to 


= 


Each support 
person must 
remember the 
VIS is there for 
the client. 


be represented are the follow- 
ing: 

© Data base administrators. 

¢ Data communications spe- 
cialists. 

© Graphic artists. 

© Graphics software special- 
ists. 

© Graphics 
perts. 

¢ Human factors (client in- 
documentation and 
workstations). 

© Systems software special- 
ists. 

Most problems that arise in 
this area will result from forget- 
ting the client’s role or from 
poor intergroup communica- 
tions. 


hardware ex- 





he rules your support 
consultants will live 
by are your VIS sup- 
port methods and pro- 
cedures. Accepted procedures 
are necessary to ensure that cli- 
ents are responded to in a timely 
fashion and that nothing falls 
through the cracks. Procedures 
should ensure that system main- 
tenance will have no adverse im- 
pact on the clients. These proce- 
dures also define responsibilities 
and policies to be followed for: 

© Client contacts and re- 
sponses. 

© Controlling work flow in 
the support group. 

¢ Follow-up client audits. 

© Problem tracking and reso- 
lution. 

© Requests for changes or 
additions to chart libraries. 

© System enhancements. 

© System maintenance. 

e System testing. 

One important policy you 
should insist upon is that all sys- 
tem maintenance will be con- 
ducted during off shifts and will 
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be fully tested before actual im- 
plementation takes place. Do 
not neglect this important sys- 
tem component. Well-conceived 
and enforced rules for VIS oper- 
ation and support are essential if 
clients’ expectations are to be 


met. 

The VIS will need a process- 
ing unit, and CPU selection will 
depend on the type, location and 
volume of data; the number of 
clients using the system simulta- 


' 
me 


neously; the anticipated future 
system expansion; the desired 
system response time and reli- 
ability; your output require- 
ments; and the quality threshold 
of your clients. 

The CPU and its operating 
system should be able to sup- 
port batch processing for updat- 
ing the chart libraries and data 
bases associated with the VIS. 
Creating charts during VIS 
viewing sessions takes longer 


than most clients are willing to 
wait. If charts are created and 
stored in a batch process, clients 
can play back individual chart 
selections as they need to view 
them. The display process takes 
only a fraction of the time need- 
ed to create and store the charts. 

Data bases are the driving 
force behind visual information 
systems. The biggest consider- 
ations here are data base-to-VIS 
linkages and data currency. If 


you cannot (or will not) provide 
access to the data, don’t even 
consider offering a VIS to your 
clients. You would just be wast- 
ing their time and yours. 
Software for data base Jink- 
ages exists in the commercial 
marketplace, or you can write 
your own. The key point to re- 
member is that the linkage soft- 
ware should allow enough flexi- 
bility to be used for most if not 
all data base linkages. This al- 


graphics system 


Open architecture is the key. 

The new Perigraf 1 starts with a 
standard Q-bus. Moves on with 
replaceable modules. Adds slots for 
major expansion. And then gives you a 
steady stream of new Peritek cards and 
software for new applications. 

Perigraf's open architecture 
brings yo wees Possibilities never dreamed 
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Summing up, Perigraf’s entire 
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open-architecture design was conceived 
to accommodate ical advances 
readily and adapt to new applications 
requirements easily. 
Basic $14,500.00 price includes 
11/73 CPU, 512 Kb RAM, 2 RX50 type 
pies, 36 Mb hard disc, 4 port aan 
, RT clock and graphics interface. 
_ Find out more. Contact 
tion, 


d, 
(415) 331-6500. 


Peritek 


lows quick response to chang- 
ing demands for information and 
requests for new charts in the 
VIS libraries. 


gain, if clients are to 
find the VIS useful, 
the data must con- 
stantly be refreshed as 
it is updated. Refresh cycles 
don’t necessarily have to mirror ~ 
the frequency of updates to the 
data base. Often, off-shift com- 
puter time can be used for up- 
dates. If decisions require the 


If = cannot 


provide access to 
the data, don’t 


even consider 
offering a VIS. 


most current data, however, 
make sure the VIS has the new 
chart with each update. 

VIS input devices allow cli- 
ents to control their access to 
the system. The input devices 
should be tailored to the needs 
of the individual client as much 
as possible. For example, some 
clients don’t mind typing on a 
keyboard. Others who believe 
typing isn’t their function or 
strength might prefer a joystick, . 


. two buttons instead of a key- 


board or, in true executive fash- 
ion, just pointing at the desired 
item on the screen. Your system 
should provide some flexibility 
for input devices while retaining 
the full functionality of the sys- 
tem. 

VIS output devices fall into 
one of two categories: soft-copy 
or hard-copy devices. Soft-copy 
devices are the terminals VIS cli- 
ents use to view their charts. Cli- 
ents should have their own view- 
ing screens in their offices, and 
color devices are usually pre- 
ferred. These individual screens 
eliminate many problems for the 
clients, not the least of which is 
being out of the office when 
trouble rears its ugly head. Se- 
lect devices for their compatibil- 
ity with your system as well as 
for performance and fit into the 
client’s work environment. Pro- 
jection systems that display im- 
ages on large screens also quali- 
fy as soft-copy devices. 


ard-copy devices give 

you. something to 

take with you: a piece 

of paper, a viewgraph 
or a 35mm slide. For example, 
hard copy of charts is useful in 
presenting results or status to 
associates or as an aid in correct- 
ing problems. 





ard-copy devices 
should be shared, for 
the following _ rea- 
sons: 
© Client needn’t worry about 
how to use output devices. 
© Client needn’t bother with 
supplies, ink, toner and film. 
© Capital outlays for output 
devices are lower. 
© Shared devices can be bet- 
ter maintained. 
e Higher quality devices can 
be easily cost-justified. 
© Client terminal isn’t locked 
out while waiting for hard copy; 


One of the most 
important 
attributes of VIS 
software should 
be device 
independence. 


client can continue with other 
functions. 


n a shared environment, 

many devices can be used, 

including black-and-white 
‘ and color laser printers, 
pen plotters, color ink-jet print- 
ers, dot matrix printers, color 
thermal printers, electroerosion 
printers and film recorders. 

Many of these devices will re- 
quire some kind of vector-to-ras- 
ter conversion, which involves 
taking a linear image and con- 
verting it to a dot-matrix form 
for display on the device. Special 
hardware rasterizers are avail- 
able to do this conversion; host 
CPU software can also. be uti- 
lized. 

You will need to evaluate the 
expense and efficiency of each 
alternative relative to the num- 
ber of physical hard-copy de- 
vices planned for your system. 

IBM installations are slightly 
more involved when it comes to 
most of the above hard-copy de- 
vices. The overwhelming major- 
ity of these devices utilize an 
asynchronous Ascii communica- 
tions protocol. To use these de- 
vices in IBM shops you must 
convert either Systems Network 
Architecture or bisynchronous 
protocols to Ascii. Several ven- 

~dors make effective, low-cost 
protocol converters for this pur- 


pose. 

The VIS software delivers all 
this to the client in a neat, easy- 
to-use package. It controls all 
client interaction with the chart 
libraries, library update func- 
tions, chart security, chart view- 
ing and all hard-copy production 
while protecting the client from 
everything else. 

One of the most important at- 
tributes of VIS software should 


be what is commonly referred to 
as device independence. Device 
independence means a system 
should be able to support not 
just one but many different 
types of output devices. More 
than half of the 20-plus device 
types we support were not avail- 
able five years ago. Device inde- 
pendence lets your system keep 
pace with the rapid technologi- 
cal advances of the computer 
graphics industry. 


The client interface should be 
easily understood and should 
have Help functions available at 
any point during a session. 
These qualities will let the client 
become self-sufficient and also 
reduce support and training. 
Try to make your system simple 
to use so formal training will be 
unnecessary. 

If several graphics software 
products are used in the compa- 
ny, the system should be capable 


of displaying information from 
all products during the VIS ses- 
sion. This could include such di- 
verse information as thematic 
maps, product design specifica- 
tions, logos, business graphics, 
art, document images and elec- 
tronic schematic diagrams. 

By now you're probably won- 
dering how anyone could have 
such a utopian view. The fact is 
that VIS technologies are rapid- 
ly reaching performance levels 
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executives have demanded in 
vain for years. 

Will VIS fulfill every execu- 
tive’s information dreams? If 
your DP organization is up to 
the challenge, the answer this 
time may well be yes. 


Borgmann is a systems ana- 
lyst for New England Tele- 
phone based in Boston. 
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Much has been written about the 
hardware and software planning 
necessary for successful computer 
graphics projects. Frequently 
overlooked, however, is the area 
of human relations. Because no 
purchasing decisions are made in 
that area, it is often not considered 
a potential- problem and so no 
planning is done. Many organiza- 
tions find this is a big mistake and 
discover several areas where hu- 
man relations problems can make 
or break a computer graphics pro- 


ect. 

The first problem that can arise 
is where to place the computer 
graphics function in the organiza- 
tion. That sounds simple, but can 
turn into a major political strug- 
gle. The problem in many compa- 
nies is that these groups have 
grown up separately. Computer 
graphics came after graphics and 
computers already existed. In very 
few places are these groups any- 
where close to the same part of the 
organization. The result is two 
groups, each with a vested interest 
in these new techniques, often in 


By Betsy Riley 


totally separate parts of the orga- 
nization. Nobody wants to give up 
any turf, but both groups need to 
communicate and work together. 
The programmers have to recog- 
nize that the field of graphics has 
been around for a long time and 
that the experts in that field are 
the people in the graphic arts de- 
partments. On the other hand, the 
artists have to recognize that they 
are no longer going to be the only 
ones doing graphics. The tools are 
there, particularly with chartbook 
systems which offer predesigned 
graphics. These systems will let 
managers, secretaries, clerks or 
scientists do some graphics on 
their own. 

There are after all two basic 
functions being provided: the sys- 
tems function (providing software 
and so on that works) and the ser- 
vice function (providing graphics 
for customers). 

In many organizations these 
functions are separated (with the 
systems function in the computer 
department and the service func- 
tion in the art department). This 


can work very well if proper com- 
munication is established so the 
groups can work together. 

Suppose a decision is made to 
keep the systems functions in the 
computing department and place 
the service function in the art de- 
partment. Everything should be 
fine, right? Wrong. The biggest 
problem we had was introducing 
computer graphics into the graph- 
ic arts department. Most of the 
problems were created by pro- 
grammers’ mistakes. We have 
identified five causes of problems 
we had in the course of the pro- 
ject: 

¢ Jargon differences created a 
communications barrier. Comput- 
er science is full of violent sound- 
ing terminology. The illustrators 
(like any users unfamiliar with 
computers) were somewhat wary 
of the system and afraid that dire 
consequences would ensue if they 
pushed the wrong button. There 
they sat in the terminal room mov- 
ing a cursor around, having just 
been warned that the operator 
would kill them if they were quiet 


3 


too long. We reassured them that 
“The worst that can happen is 
that your job will bomb. But don’t 
worry, after you crash and burn a 
few times you'll get the hang of 
it.” That was just the beginning. 
We realized we shouldn’t use ab- 
breviations (for example, .GE. for 
greater than or equal to) after one 
illustrator asked what, “General 
Electric zero’ meant. Another 
term — defaulting — was discov- 
ered to be jargon. A prominent 
feature of our front-end software 
is defaulting to preset values when 
arguments were skipped. On 
checking with the illustrators, we 
found that they had not been tak- 
ing advantage of this feature. 
Reading the dictionary definition 
of “default” had caused them to 
interpret the description of a spe- 
cial feature as a warning of a po- 
tential problem. However, jargon 
was not the only communication 
problem. , 

¢ Unintentional insults were 
frequent because of each group’s 
ignorance of the other. Again the 
programmers were the main 





offenders. In promoting computer graph- 
ics to those outside of graphic arts, we of- 
ten stressed the superiority of computer 
graphics over visuals done by hand. This 
argument was valid for researchers and 
managers, who usually had no artistic 
training. However, the same presentation 
was a Slap in the face to illustrators who 
did all of their work by hand. A less seri- 
ous offense was referring to all members 
of the graphic arts department as artists. 
The terms artist, illustrator and designer 
had job-level connotations, and a senior 
designer was not pleased to be introduced 
as a graphic artist. Problems were created 
not only by things that were done, but 
also from things that were not done. 

© Ignoring the fears and prejudices of 
the illustrators caused those feelings to 
grow. The introduction of a computer to 


perform tasks formerly done solely by 
manual methods will cause concerns for 
job security in almost any profession, and 
the graphic arts department was no ex- 
ception. In addition to being afraid they 
would lose their jobs, some members 
worried they would lose the job level they 
had attained through years of hard work 
and training. There was also the fear that 
everyone would be forced to use comput- 
er graphics. That fear was especially 
strong among those who had chosen de- 
sign as a career because they disliked 
mathematics and other similar sciences. 

© Overselling of computer graphics 
fueled these fears and caused resentment. 
Be aware of praising the software too 
highly, claiming that computer graphics 
can do anything and that anyone can use 
computer graphics because it is so easy. 


Riding into the graphic arts department 
on a white horse waving the banner of 
computer graphics and expecting to be 
welcomed with open arms is a mistake. A 
new system may seem easy in comparison 
to old software, but the new system is not 
all that easy. As one illustrator said, ‘‘It’s 


not easy. It’s hard, but it’s worth it.” The. 


claims that computer graphics could do 
anything arose from another cause, the 
last problem we discovered. 

© Computer scientists have not been 
trained to recognize presentation- and 
publication-quality graphics. Too often 
in computer graphics (especially graphics 
produced by programmers) the medium 
was the message. We had not learned 
moderation. We had not realized that the 
audience should not notice the slides, but 
rather the information on the slides. We 
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were like children with their first boxes of 
paints — too enthralled in splashing col- 
ors around to worry what the final prod- 
uct looked like. 


dentifying all these problems was a 

learning experience. In retrospect, 

we identified necessary actions for 

establishing good relations in a pro- 
ject of this type. (This is fortunate for us 
because there are still other graphic arts 
departments within Martin Marietta En- 
ergy Systems, Inc. that have not yet add- 
ed computer graphics to their services.) 
We eventually took all of the following 
actions, but we might have taken them 
sooner if we had identified them as poten- 
tial problems from the beginning: 

© Identified jargon so it could be ex- 
plained or removed. We did this by con- 
sulting a technical editor unfamiliar with 
graphics or computer terminology. 

© Found someone in the graphic arts 
department with whom we could have an 
egoless discussion to determine our areas 
of ignorance. 

© Identified the fears and prejudices 
that existed and set up an open forum to 
discuss them. Management did much to 
relieve the fears, especially by pointing 
out that the graphic arts department was 
not converting to computer graphics, but 
merely adding it as a new service. 

© Realized the limitations of computer 
graphics. Because of the effort involved, 
some things just weren’t worth doing. 
And because of software and hardware 
limitations, some things couldn’t be 
done. 

© Tapped the resources of the graphic 
arts department (and of photography and 
reproduction) to learn publication- and 
presentation-quality requirements. 

Following the steps we took can get 
you in the door more smoothly. However, 
if you do split the system and service 
functions organizationally, you will have 
to work at keeping - communications . 
open. Here are some techniques we used: 

© Hold regular formal interface meet- 
ings between the two groups (with top 
management included) to discuss goals 
and needs and to develop timetables for 
meeting them. 

e Have frequent informal meetings 
(for example, drop by to ask if there are 
any problems). 

© Trade people occasionally (for ex- 
ample, sit in with the other group for a 
day to see what their work load and daily 
problems are like). 

© Establish an automatic exchange of 
schedule information (for example, pro- 
grammers notify artists in advance about 
any changes to the system; artists notify 
programmers of any scheduled rush or 
critical jobs). 

Many other decisions need to be made 
in the course of establishing a computer 
graphics function and over the life of a 
project (for example, open vs. closed 
shop and what level of service to provide). 
Just remember that there is more to com- 
puter graphics than the hardware and 
software. Careful consideration of poten- 
tial human relations problems can help 
make your project a success. + 


Riley is head of graphics develop- 
ment for the computing and telecom- 
munications division of Martin Marietta 
Energy Systems. The division provides 
services to three plants operated by Mar- 
tin Marietta for the U.S. Department of 
Energy in Oakridge, Tenn. 
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Bringing 
In-House 
Publishing 
Up To Date 


By Bernard Peuto 


Most chief executive officers who are asked how much the 
company is spending on telecommunications hardware and 
services will recite a figure for capital equipment expendi- 
tures. Asked how much the company is spending each year 
on printed documents — newsletters, forms, sales man- 
uals, training manuals, price lists and, particularly, engi- 
neering documentation — these same CEOs will probably 
draw a blank. 

This situation typifies the problems most U.S. compa- . 
nies’ publications departments face today. More than 
80,000 domestic firms currently produce documents in- 
house under the administration of technical documenta- 
tion, publications or graphic arts managers. The average 
company is a division of a Fortune 2000 firm with division- 
al revenues of $50 million to $100 million. This company is 
probably spending between 1% and 3.5% of its annual sales 
on printed materials, generally well in excess of $1 million 
annually, according to some studies. In high-technology- 
based industries such as software, communications, aero- 
space and health care, the level of complexity for most doc- 
umentation is extremely high. . 

The document creation process is often dated, serial in 
work flow, labor-intensive and extremely cumbersome. The 
serious loss of productivity, rampant inaccuracies and 
drain on expenses that result is a situation that most corpo- 
rate management has not, as yet, acknowledged. The prob- 





lem is multifaceted and begins with man- 
agement's perceptions of technical docu- 
mentation. In many ways, documentation 
has been viewed as an undesirable but 
necessary offspring of research and de- 
velopment. Products are often referred to 
as document-dependent and, although in 
most cases the documentation is not the 
company’s primary product, it plays a 
critical role in the R&D and manufactur- 
ing phases. Moreover, a company’s abili- 
ty to produce high-quality accurate user 
support materials when the product is on 
the market is increasingly being linked to 
a company's competitive edge. Poor per- 
formance and product recalls are com- 
monly traced to faulty documentation. 


ince specialized computer-aided 

design (CAD) and computer-aid- 

ed engineering (CAE) systems 

have become established fix- 
tures in the engineering and design 
phases, product development phases 
have been reduced to fractions of the 
man-hours once required. However, be- 
cause typewriters or word processors are 
the sole support for most technical edi- 
tors, writers and illustrators, the docu- 
ment related to the product may take dra- 
matically longer to create — and have 
considerably more errors — than the 
product itself. 

Traditionally, those creating the docu- 
mentation have little understanding of 
engineering specifications. Skills in writ- 
ing, paste-up and illustration are empha- 
sized more than technical accuracy. 
Therefore, errors are difficult to spot im- 
mediately and are easily introduced into 
the later stages of the publishing pro- 
cess: 

As errors slip into the early stages of 
the publications process, corrections be- 
come a nightmare to reverse. Individuals 
must make their contribution to a project 
at specific steps: the writer finishes writ- 
ing and forwards the project to the 
graphic artist, and it is then forwarded to 
be typeset and, finally, boards are pasted 
up. Illustrations represent still another 
step. 

When corrections must be introduced, 
they constitute almost a complete rever- 
sal of the step-by-step process; worse 
still, corrections are usually not local- 
ized. A correction on one portion of the 
page can easily affect the entire page or 
even the entire document, which may run 
hundreds of pages. Due to their very na- 
ture and the various skill groups re- 
quired, these changes cannot be made in 
any timely fashion. A simple correction in 
text, for example, can require hours or 
days to correct and then may be kicked 
back again for another correction in the 
illustration. Errors are not the only 
changes that are introduced. Often, while 
the document is being created, the prod- 
uct is being enhanced; faults in design are 
corrected, and immediate revisions to the 
documentation are required. 

The problems of in-plant publishing 
are not new. In-plant publishing is an 
age-old problem that has been ineffec- 
tively addressed in the past. 

Several manufacturers introduced a 
range of hardware aimed at automating 
specific tasks in the publications process: 
WP for the writer, specialized graphics 
systems for the artist and computerized 
typesetting machines for the typogra- 
pher. This localized automation meant 
that skill groups and their machines re- 
mained isolated and, in effect, the step- 
by-step publishing process remained in- 
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tact. With relatively few standards among 
manufacturers, hardware purchasing be- 
comes an investment decision offering a 
limited return under these conditions. In 
short, the publications manager trades a 
human problem for an electronic prob- 
lem. 


mong the recent reports that 

indicate the computer-aided 

publishing (CAP) market is 

poised for explosive growth in 
the years ahead is one from Frost & Sulli- 
van, Inc., which expects the total amount 
of CAP hardware sold from 1985 to 1988 
to reach $9 billion. This market projec- 
tion includes the total CAP market: ser- 
vice bureaus, in-plant technical publish- 
ing, ad agencies, books, newspapers and 
magazines. The demand for in-plant tech- 
nical publishing hardware is by far the 
fastest growing of these various market 
segments. 

It is clear that users want more than a 
partial or localized solution. However, it 
was crucial for CAP system manufactur- 
ers to understand the importance of inte- 
gration in order to best approach the user 
with a total solution. 

From the publication manager’s point 
of view, integration is characterized by 
three important points: 

© Most managers need integration of 
text, graphics and composition on one 
system that offers users ‘“‘editable-what- 
you-see-is-what-you-get.”” This” allows 
anyone in the publications department to 
view, adjust and manipulate any combi- 
nation of text and graphics from any 
workstation, on any page and at any 


Savings can be anywhere from $25 
to $300 per page using a computer-aided 
publishing system. A company that 
produces 2,000 to 5,000 pages annually, 
as most companies do, can find the 
savings staggering. 


stage of a publication’s development cy- 
cle. This CAP system capability means 
documents are not locked into the'serial 
steps of the publishing process. They can 
be viewed and manipulated at any time, 
and changes ean be made instantly at any 
point in the publishing process. 

Writers, for example, can enter text at 


a workstation and view it in typeset form,, 


composed on the page as it will appear in 


. the completed document. Heads, sub- 


heads and body copy will appear in the 
correct typeface and point size. Indexes 
and tables of contents are generated 
automatically as the writer develops new 
chapters, sections and subsections. In ad- 
dition, because form and content are in- 
dependent, the writer has the option to 
change the appearance of a page at any 
time by selecting new properties such as 
typefaces or number of columns. 

Illustrators can scan images, use a 
graphics puck on certain CAP systems to 
draw freehand or select symbols from a 
variety of graphics palettes. As a result, 
illustrators can create line art including 
schematics, flow charts and timing dia- 
grams. Designers, typesetters and pro- 
duction people might enter specifications 
ona style sheet, and the CAP system will 
completely reformat an entire document 
when this style sheet is applied. When a 
document is paginated; page breaks, 
graphics positioning, headers, footnotes 
and other elements of the final piece are 
handled automatically. 

Because each document is created in 
camera-ready form, reviewers see each 
page fully composed in final form. Text, 
graphics, captions, footnotes and all the 
other elements appear just where they 


CAP system lets users see pages and make changes on the screen. 


would in the final pass. 

© Integration of the various skill 
groups on the CAP system working with- 
in the publications department has a fa- 
vorable impact on the publishing process 
in several important ways. 

The traditional one-step-at-a-time or 
serial production process that inflexibly 
caused projects to move in a rigid pro- 
gression from one skill group to the next 
(for example, from writers to illustrators 
to production) is eliminated. Instead, this 
fragmented process is replaced by a sys- 
tem that joins all the players into a uni- 
fied team — all the publications profes- 
sionals bring their skills to the project at 
the same time or in parallel. As a result, 
the time needed to bring the project to 
camera-ready art is dramatically reduced. 
This in turn greatly reduces the cost of 
the publishing project on a per-page ba- 
SIS. 
Because of-the independence of con- 
tent and form, type changes, for example, 
can be made to the form without any im- 
pact on content. Revisions or last-minute 
modifications to the project no longer 
cause a ripple effect throughout the en- 
tire document. Also, fewer users become 
involved in the revision process with a 
corresponding decrease in the likelihood 
of new errors being introduced through a 
revision. 

© The integration of input/output 
sources is crucial. A substantial capital 
investment usually exists in WP systems, 
personal computers, in-house phototype- 
setters and similar devices that are used 
to create corporate documents. The sys- 
tem should be designed to work with this 
equipment, rather than making these de- 
vices obsolete or ignoring them. Ideally, 
the CAP system’s user interface should 
be modeled after the traditional publica- 
tions organization. Users should be able 
to operate the system using plain English 
rather than special typographical mark- 
up codes or computer programming com- 
mands. ’ 

Similar to the management control 
factor that is the impetus behind many 
forms of today’s office automation tech- 
nologies, CAP systems also offer man- 
agement the opportunity to oversee in- 
plant publishing with a degree of control 
over a typically unruly process. 


he publications manager is bet- 

ter equipped to monitor time, 

costs and materials on a per- 

project basis. Delays due to ap- 
provals, revisions, errors or modifications 
can be tracked. Managers are better able 
to handle a greater number of projects 
and to work toward multiple deadlines 
without the fear of bottlenecking as sev- 
eral projects near a completion date si- 
multaneously. 

Savings can be anywhere from $25 to 
$300 per page using a CAP system. A 
company that produces 2,000 to 5,000 
pages annually, as most companies do, 
can find the savings staggering. 

Depending on the number of pages 
produced and the level of complexity, 
CAP systems in general provide a viable 
total solution to the problems of cost, 
productivity and time management asso- 
ciated with technical in-plant publishing 
— bringing it out of the Dark Ages. 


Peuto is president of Viewtech, Inc., a 
company that manufactures computer- 
aided publishing systems, based in San 
Jose, Calif. 





Turning Hard Facts 
Into Hard Copy 


By Gary P. Laroff 


Computer graphics has become a 
valuable corporate tool because the 
technology can display business. in- 
formation in a format that looks like 
graphics, not computer graphics. 
Hard-copy devices have played an im- 
portant role in raising computer 
* graphics to the level it now occupies 
in an organization. 

Anyone planning to purchase a 
hard-copy device should do.some leg- 
work before signing on the dotted 
line. Potential purchasers should not 
only review performance variables 
but should also make an attempt to 
understand what current products 
are being offered. Those who take the 
trouble to do so will be able to secure 
the printer, plotter or film recorder 
best suited to their particular busi- 
ness graphics environment. 

Five major variables — image 
quality, resolution, speed, equipment 
cost and cost per copy — are key in- 
gredients in an evaluation of the ma- 
jor criteria and trade-offs that exist 
among color or _ high-resolution 
monochromatic hard-copy units. 

e Image quality, although the 
Number One priority, is often very 


subjective. Some aspects of image 
quality are the ability of pie charts to 
come out round, regardless of the as- 
pect ratio of the copy; line and edge 
definition; area-fill ability; and color 
accuracy. 

Pen plotters and the more expen- 
sive film recorders generally provide 
excellent line quality. Raster-oriented 
devices plot with closely spaced dots 
and, if the dot size is:small (high-reso- 
lution) and the dots can be over- 
lapped to smoothen the raster stair 
step, these devices can offer a quality 
of line definition equal to or surpass- 
ing that of astandard desktop plotter. 
Devices with a minimum of 240 dot/ 
in. do a superb job; these devices are 
frequently laser printers. 

Area filling is necessary for bars, 
pies, shading between lines.and shad- 
ed character fonts. Solid areas should 
be free of streaks and voids, and shad- 
ed areas should be uniform. Uniform 
filling is most important in business 
graphics where aesthetics are a major 
consideration. Color raster nonim- 
pact printers such as thermal transfer 
and ink-jet plotters appear to have 
the advantage at uniform area fill on 


wy 


paper and transparencies. 

Sometimes color accuracy is not so 
important as color purity, for exam- 
ple, for those who would be satisfied 
with an 8-pen plotter. Often, howev- 
er, color accuracy is important for vi- 
sual impact. Recent advances in ink- 
jet, thermal transfer and film recorder 
technologies allow more than 64 dif- 
ferent colors through rasterizing 
techniques. Some devices support 
anywhere from 256 colors:to as many 
as 4,096 colors, depending on the 
hardware or software rasterization al- 
gorithm. Near-photographic quality 
will soon be available on the new non- 
impact printers because of ever-in- 
creasing resolution and color satura- 
tion. 

¢ Resolution is the number of dis- 
cernible line pairs per inch. Dot/in. 
and addressable dot/in. are terms 
that are more often published, espe- 
cially for the raster technologies. 
However, they are not true measures 
of resolution. Dot/in. describes po- 
tential resolution. If the dots overlap, 
as they often do with electrostatic, 
ink-jet, thermal transfer and laser 
technologies, curves and lines will 


Yu 


look smooth and not stair stepped. As 
a result, the visual appeal of the im- 
age will be increased. This appeal is 
not without cost, however, and will 
be counterbalanced by a loss of reso- 
lution. If the dots are wider than their 
spacing, closely-spaced line pairs will 
not be discernible. 

Any decisions about business 
graphics image resolution have to be 
based on two pieces of information: 
who will view the pictures and what 
output or display medium will be 
used. 

A low- to medium-resolution termi- 
nal with screen-resolution copy is 
sufficient for preparing and creating 
charts. An A-size (84 in. by 11 in.), 8- 
color, 480 by 360 pixels (about 50 
lines per in.) ink-jet plot provides a 
good quick look for working copy, 
but it is far from photographic quali- 
ty. 

For corrections and content review 
(a typical middle-management func- 
tion) peer graphics take the form of 
slides, overhead transparencies or pa- 
per hard copies. Peer graphics work 
well with screen-resolution slides 
(512 or more lines) or almost any 





Pen 


tmage quality high 
Pure colors up to 10 


Resolution (points - 
or line pairs per in.) 
Speed 3to 10 min. 
(8¥2 in. by 11 in.) or more 


= 


3 min. approx. 


1¢ 
seem | | ON | Sites 


$700 to 
$1,660 


color copy page or transparency with 
over 100 dot /in. 

For presentation to management and 
outside clients, presentation graphics 
generally requires higher resolution. 
Slides with 2,000-line resolution are usu- 
ally sufficient, but the 4,000-line ver- 
sions are noticeably crisper. Paper hard 
copy and backup in black-and-white from 
a 240 dot/in. laser printer, 100 dot /in: 
color Xerox Corp. 6500 CGP or comput- 
er-driven ink-jet or thermal transfer plot- 
ter are appropriate. 

© Speed is specified by any number of 
misleading terms. In./sec and maximum 
acceleration (Gs) are useful for compar- 
ing pen plotters with each other, but not 
for comparing a pen plotter with any oth- 
er technology. Line/min describes some 
impact and thermal printers. In./sec is 
not ‘uncommon for some electrostatic 
printers. Char./sec is borderline useless, 
unless the graphics are being generated 
from the character X. These specifica- 
tions may show up on data sheets, but 
they don’t state how fast the charts will 
be finished. 

The only truly important statement of 
speed is how long it takes from the time a 
user pushes the button until he receives 
the copy in hand. Whether one copy is 
timed in units of seconds, minutes and 
hours or by the production graphics view 
of pages per minute, the time it takes to 
get the copy is the time that really mat- 
ters. 

© Equipment cost should include the 
price of interfaces, rasterizers and driving 
software. Remember, when a hardware 
module is used to overcome the speed of 
the bottleneck of software rasterizing on 
the computer, the cost of the add-on 
modules to perform the local rasteriza- 
tion must be added to the device cost. 

© Cost per copy is variable and should 
include the cost of all expendables — pa- 
per, pens, toner and film. Host software 
rasterization cost should also be added. 


he wealth of devices available 
today is awesome, but buyers 
must consider their present and 
future needs in order to meet 
the final objective of a graphics system. 
Figure 1 rates each of the nine major 
technologies on image quality, number of 
pure colors supported, resolution, speed 
(time for an A-size copy), cost per copy 
(not including computer overhead) and 
approximate equipment cost. 
_ Hard-copy devices available to the po- 
tential buyer of a graphics system fall 
generally into one of the following seven 
categories: pen plotters, impact printers, 


42 COMPUTERWORLD FOCUS 





$4,450 to $4,400 to ee 000 
$11,500 $7,900 


i BT dium to high | _ medi 


Versatec a 1 (others (others ‘ 


$17,500 


ea 


Figure 1. Hard-Copy Specifications Comparison 


electrostatic printer plotters, thermal 
transfer plotters, ink-jet plotters, laser 
printers and other high-resolution black- 
and-white printers and film recorders. 

Pen plotters have traditionally been 
used for hard-copy continuous lines rath- 
er than the dot structure produced by 
various raster print technologies. 


eatures that differentiate pen 

plotters are: pen speed (usually 

measured in in. /sec), pen‘accel- 

eration (usually measured in 
Gs), manner and time required to change 
pens in order to change color and start 
plotting again, reproducibility (accufacy) 
and continuous roll or sheet feed of paper 
and transparencies. Another variable, of 
course, is price. Six- and eight-pen plot- 
ters are available in the under-$2,000 
range with an acceleration of 4 Gs and 
pen speeds in the 15 in. /sec range. 

Slightly more costly are the produc- 
tion workhorse plotters that run ‘essen- 
tially unattended; they either advance roll 
paper or automatically feed sheet paper. 
Plotters such as Nicolet Zeta Corp.’s Zeta 
8 and Hewlett-Packard Co.’s 7550A are 
priced at $5,950 and $3,900, respective- 
ly. Both are 8-pen plotters with accelera- 
tion from 4G to 6G and pen speeds in 20 
to 30 in. /sec range. 

Impact printers are essentially line 
printers with either multiple ribbons or 
one multicolored ribbon that can address 
individual dots and permit the printing of 
graphics and not just lists of alphanu- 
meric characters. The main advantage of 
the impact printer is its low cost per copy. 

A number of color impact printers 
have been on the market for some time. 
IBM offers some of the most popular 
printers, including Model 3287 and its 
somewhat faster replacement, the 3268 
Model 2C. The 3268 Model 2C is a 4-col- 
or wire matrix ribbon impact printer that 
can operate at a maximum of 340 char./ 
sec and prints approximately 2.7 times 
faster than the 3287 at a comparable 
price of $8,900. Graphics plots are gener- 
ated in about two minutes at a cost of ap- 
proximately 15 cents each. 

Electrostatic printer plotters have tra- 
ditionally produced black-and-white 
copies with images produced electrostati- 
cally by electrodes placing charges on di- 
electric paper, which is then passed 
through a toner. 

At present, the Versatec Co. Color- 
plotter Model ECP42 is the only color 
electrostatic plotter available. The 
ECP42 is a good performer, producing 
full-color copy with a high 200 dot/in. 
resolution over a large 34 in. by 44 in. 


page in only eight minutes at a cost of 
$1.44 per copy. This model costs 
$98,000. 

Thermal transfer plotters, which com- 
pete with ink-jets as the two major inno- 
vative nonimpact technologies, are be- 
coming more reliable and less expensive. 


-Most use a low-melting-point wax trans- 


fer ink instead of liquid ink. On the sur- 
face, the products hold the promise of 
simplicity, reliability, quietness and low- 
cost hardware. Most of these devices are 
manufactured in Japan, and not all of 
them are available in single quantities to 
end users. 

The Seiko Instruments U.S.A., Inc. 
Model CH-5201B, priced at $10,950, has 
a resolution of 150 dot/in. and makes 
copies at the rate of one each minute. The 
Gulton Industries, Inc. CP-80C has a res- 
olution of 100 dot/in., takes 45 seconds 
for a copy and is priced around $4,950. 
Shinko Electric has two families of ther- 
mal transfer plotters. Toshiba Corp. has 
Model TN-5400, which produces 200 
dot/in. A-size plots in.a minute. Most of 
these models are supported by the Laser- 
graphics, Inc.’s UI-100 series of vector- 
to-raster converters. 

Ink-jet plotters output high-quality 
color paper and transparency graphics. 
The major variables are resolution; the 
number of colors of ink from which all 
other colors are mixed (four colors are 
better than three); and convenience is- 
sues such as speed, single paper sheet 
handling and so on. 

Ink-jet units using line-printer-like pa- 
per feed are available from Advanced Col- 
or Technology Co. and Printacolor Corp. 
Tektronix, Inc. has three units. covering 
the full range of ink-jet capabilities with 
prices from $1,595 to $12,950. The 
high-resolution winner, with 203 dot/ 
in., is the Benson-Varian, Inc. Colorscan 
800, which makes A-size copies in 3.5 
minutes but can also produce B-size plots 
(11 in. by 17 in.) and is priced around 
$17,500. 

A large number of devices with vary- 
ing prices and throughput rates fulfill the 
need for high-resolution black-and-white 
printers in production graphics as well as 
publication-quality graphics. At the low- 
er price end are Quanex Management 
Systems, Inc.’s Lasergrafix series, Digital 
Equipment Corp.’s LN-01 and LN-03 and 
Xerox Corp.’s 2700. They are character- 
ized by a speed in the range of five to 10 
pages each minute. At the higher price 
end are the high-volume (100 to 300 
pages per minute) laser printers such as 
Xerox 8700 and 9700 and IBM 3800. 
Also available are the computer output 
microfilm (COM) recorders from Informa- 


tion International, Inc., known as Models 
Comp 80 and Comp 80/3 and the IBM 
4250 (600 dot/in.) electroerosion print- 
er. : 

Most people use film recorders to pro- 
duce slides, but some devices also pro- 
duce other format films and some pro- 
duce 8 in. by 10 in. Polaroid Corp. prints 
directly. There are three generic types of 
film recorders: terminal-driven film re- 
corders, stand-alone film recorders and 
direct-drive film recorders. 

Terminal-driven film recorders are in- 
dependent of the computer and graphics 
software and are not discussed here. 
Stand-alone film recorders are intended 
for high-volume, photo-ready, high-accu- 
racy output. Typical devices in this cate- 
gory are produced by companies such as 
Celco, Dicomed Corp., Genigraphics 
Corp. and Information International. 


irect-drive film recorders or 

slide composition systems are 

becoming quite popular and 

are available in even lower 
price ranges. Typical products include 
the Dicomed Dicomedia family and the 
Genigraphics 100C, 100D and 100V at 
the higher performance and price end. 
The newer desktop systems tend to cost 
from $1,500 to $25,000 without raster- 
izing equipment. Examples are Matrix 
Corp.’s QCR:D2000 (resolution 2,048 by 
1,366) and QCR D4/2 (resolution 4,096 
by 2,732); Polaroid Corp.’s Palette Mark 
II, which is supported as the Lasergra- 
phics MPS-2000 (resolution 2,048 by 
1,366); and California Computer Prod- 
ucts, Inc.’s (Calcomp) Samurai, which 
produces anti-aliased slides with a resolu- 
tion approximately 4,096 by 2,732. One 
of the more recent announcements is the 
self-contained Bell & Howell Co.’s Color 
Digital Imager IV film recorder, one of 
the lower cost offerings with a resolution 
of 832 by 630. 

The end product of business graphics 
is usually a paper chart, overhead trans- 
parency or 35mm slide. Choosing the 
right hard-copy device is critical to get- 
ting the right output. There are a number 
of very fine color output devices available 
today, and a little effort at the time of 
purchase will pay dividends every time 
you make a hard copy. 


Laroff is marketing manager for Inte- 
grated Software Systems Corp. (Issco) 
and author of the recently published 
book Choosing Hard Copy Devices for Vi- 
sual Information Systems. 





PRINCETON, N.J. — Exe- 
custat, Inc. has introduced a 
software package for the IBM 
Personal Computer or PC-com- 
patible with at least 256K bytes 
random-access memory, two 
disk drives, a graphics card and 
a high-resolution graphics 
board. 

The package; called Execus- 
tat, integrates statistical and 
graphics procedures designed to 
make use of modern data analy- 
sis techniques. Execustat retails 
for $495. 

For more information contact 
Execustat, Inc., Research Park, 
2 Wall St., Princeton, N.J. 
08540. 


BOULDER, Colo. — Preci- 
sion Visuals, Inc. has _ intro- 
duced a new software package 
that reportedly enables casual 
and experienced users to create 
presentation-quality graphics. 
Picsure, the new _ interactive 
package, is machine and device 
independent and supports. the 
full hardware capability of more 
than 80 graphics output de- 
vices, according to the vendor. 

Picsure is available immedi- 
ately for IBM systems running 
under VM/CMS or MVS/TSO, 
for the Digital ‘Equipment Corp. 
VAX with VMS and with Unix 
System V. A standard Ascii ver- 
sion is also offered. Picsure is 
priced from $6,500 to $25,000, 
depending on machine class. 

For more information contact 
Precision Visuals, Inc., 6260 
Lookout Road, Boulder, Colo. 
80301. 


IRVINE, Calif. — Infogra- 
phics, Inc. recently announced 
Choice, a business color graph- 
ics package that incorporates 
the rudiments of artificial intelli- 
gence (AI). By incorporating 
certain Al elements into the 
package, the graph can be deter- 
mined by the data. 

Choice can accept data di- 
rectly from many popular 
spreadsheet programs and runs 
on any computer with MS-DOS, 
PC-DOS, CP/M 80 or CP/M 86 
operating systems, the vendor 
said. Choice requires no graph- 
ics board or color monitor; the 
graph cannot be viewed on the 
screen, but will output to any of 
seven plotters and 25 printers. 

Choice retails for $395. 
Memory requirements are 64K 
bytes random-access memory 
(RAM) for 8-bit microcomputers 
and 128K bytes RAM for 16-bit 
microcomputers. Dual disk 
drives are also necessary. 

For more information contact 
Infographics, Inc., 17961 
Cowan St., Irvine, Calif. 92714. 


MERRIMACK, N.H. — Fa- 
cit, Inc. has introduced two-pen 
plotter systems designed to meet 
the requirements of Hewlett- 
Packard Co.’s Graphic Lan- 
guage, which has become a 
standard in graphics printing. 

The 4550, priced at $795, ac- 
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cepts media in sizes up to 8% in. 
by 11 in., and the 4551 accepts 
media sizes up to 11 in. by 17 in. 
Because of their HP GL emula- 
tion capability, the Facit 4550 
and 4551 run a wide variety. of 
software for business graphics 
and computer-aided design/ 
computer-aided engineering ap- 
plications, the vendor said. 
Further information is avail- 


able from Facit, 9 Executive 
Drive, Merrimack, N.H. 03054. 


SANTA CLARA, Calif. — 
Viewtech, Inc. introduced its 
new Viewtech System, a third- 
generation computer-aided pub- 
lishing system designed for cor- 
porate publications departments 
or in-plant users. The Viewtech 
System reportedly handles the 


Why limit yourself? 

The portable ECP 1000 
meets many more projection 
needs than a fixed 
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publication process from copy 
to camera-ready art by allowing 
users to create, display and edit 
pages with both text and graph- 
ics in typeset form on screen. 
The Viewtech System uses a 
17-in. high-resolution screen 
monitor with detachable key- 
board and three-button mouse. 
The system’s software, written 
in C programming language, is 
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comprised of over 160,000 lines 
of code. The cost of a six-work- 
station system is approximately 
$200,000, with each additional 
workstation costing in the 
$15,000 to $25,000 range. 

For more information about 
the Viewtech System contact 
Viewtech, Inc., Suite 101, 2880 
San Tomas Expressway, Santa 
Clara, Calif. 95051. 


1-800-265-2171 
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Calendar 


April 16-19, Boston — Network Man- 
agement/Technical Control Confer- 
ence and Exposition. Contact: Network 
Management /Technical Control Confer- 
ence and Exposition, Box 880, Framing- 
ham, Mass. 01701. 


April 17-24, Hannover, W. Germany — 
Hannover Fair. Contact: Deutsche 
Messe-und Ausstellungs-AG, Abt. 311/ 
RS, Messegelande, D-3000 Hannover 82, 
W. Germany. 


April 23, New York — Integrated Office 
Systems: User Needs and Vendor Re- 
sponses. Also, Apri! 25, Chicago; and 
April 30, San Francisco. Contact: Arthur 
D. Little Decision Resources, 17 Acorn 
Park, Cambridge, Mass. 02140. 


April 23-25, Chicago — Understanding 
Modern PBX Systems. Contact: Busi- 
ness Communications Review, 950 York 
Road, Hinsdale, Ill. 60521. 


April 24-26, San Francisco — Unix Sys- 
tems Expo/85 Spring. Contact: Com- 
puter Faire, Inc., 181 Wells Ave., New- 
ton, Mass. 02159. 


April 24-26, New Orleans — Spring ’85 
Seminar. Contact: American Production 
and Inventory Control Society, Inc., 500 
W. Annandale Road, Falls Church, Va. 
22046-4274. 


April 24-26, Washington, D.C. — Com- 
puter Graphics for Business. Contact: 
Technology ‘Transfer Institute, 741 
Tenth St., Santa Monica, Calif. 90402. 


April 25, New York — Executive Brief- 
ing On Managing Information Re- 
sources for Competitive Advantage. 
Contact: Research and Planning, Inc., 
215 First St., Cambridge, Mass. 02142. 


April 29-30, Chicago — Local-Area Net- 
works. Contact: Business Communica- 


tions Review, 950 York Road, Hinsdale, 
Ill. 60521. 


April 29-May 2, Washington, D.C. — 
Experts On Networks. Contact: Tech- 
nology Transfer Institute, 741 Tenth St., 
Santa Monica, Calif. 90402. 


May 1, San Jose, Calif. — AT&T, IBM 
and Unix: Desktop Directions. Contact: 
Yates Ventures, Suite 201, 3350 W. Bay- 
shore Road, Palo Alto, Calif. 94303. 


May 6-8, Los Angeles — Micro-Main- 
frame Strategies. Contact: Technology 
Transfer Institute, 741 Tenth St., Santa 
Monica, Calif. 90402. 


May 6-8, Boston — Relational Data 
Base. Also, May 13-15, Los Angeles. 
Contact: Technology Transfer Institute, 


741 Tenth St., Santa Monica, Calif. 


90402. 


May 6-9, Atlanta — Comdex/Spring. 
Contact: The Interface Group, Inc., 300 
First Ave., Needham, Mass. 02194. 


May 8-10, San Francisco — Local-Area 
Networks. Contact: Technology Trans- 
fer Institute, 741 Tenth St., Santa Moni- 
ca, Calif. 90402. 


May 8-10, Washington, D.C. — Advance 
’*85 — The Information Age. Contact: 
Advance '85, Women in Information Pro- 
cessing, Lock Box 39173, Washington, 
D.C. 20016. 


May 14-15, New York — Data Net- 
works: New Solutions. Contact: The 
Yankee Group, 89 Broad St., Boston, 
Mass. 02110. 


May 20-22, Silver Spring, Md. — 1985 
Trends and Applications Conference 
Utilizing Computer Graphics. Contact: 
The Institute of Electrical and Electron- 
ics Engineering, Inc., P.O. Box 639, Sil- 
ver Spring, Md. 20901. 
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District Manager. Jean F. Broderick, Sales Assistant. COMPUTERWORLD, 2600 South 
River Road, Suite 304, Des Plaines, Ill. 60018, Phone: (312) 827-4433. 


LOS ANGELES SALES OFFICE: Bernie Hockswender, Robert Meth, District Managers. 
Beverly Raus, Account. Coordinator. William J. Healey, Western Regional Director. 
COMPUTERWORLD, 18008 Skypark Circle, Suite 260, Irvine, Calif. 92714, Phone: (714) 
261-1230. 


SAN FRANCISCO SALES OFFICE: William J. Healey, Western Regional Director. Bar- 
ry G. Milione, Senior District Manager. Ernie Chamberlain, Mark V. Glasner, Debora 
Cramer, District Managers. Ruth Gordon, Account Coordinator. Nicole Boothman, Re- 
cruitment Account Manager. COMPUTERWORLD, 300 Broadway, Suite 20, San Francis- 
co, Calif. 94133, Phone: (415) 421-7330. 

ATLANTA SALES OFFICE: Jeffrey Melnick, District Manager. Michael J. Masters, East- 
ern Regional Director. COMPUTERWORLD, 1400 Lake Hearn Drive, Suite 330 Atlanta, 
GA 30319, Phone: (404) 394-0758. 


HOUSTON SALES OFFICE: William Mahoney, District Manager. William J. Healey, 
Western Regional Director. COMPUTERWORLD, 8401 Westheimer, Suite 110, Hous- 
ton, TX 77063, (713) 952-1220. 
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esearch 
714-863-1333, ext. 5249 


phi 
617-658-5600, ext. 2911 
CW Circulation 


CWIMS/China 
617-879-0700 
CWIMS/Corporate 
617-879-0700 


DataPlotting 
416-441-4165; 800-268-7878 
Eastman Kodak Co. .... 


This index is provided as an additional service. The publisher does not assume any liability for errors or omissions, 


Advertise in the only computer 
written for the 
eee People’s 


According to’ International Data Corporation, the world’s leading infor- 
mation industry research firm, the Chinese computer market is growing 
at an annual rate of 30 percent. China is opening its market to foreign 
computer suppliers and annual DP expenditures are expected to reach 
the multi-billion dollar range by the end of the decade. 

China Computerworld represents the first joint venture in the People’s 
Republic of China between a foreign publishing company, CW 
Communications/Inc., and the government. China Computerworld is 
published twice a month and reports on computer hardware and 
software technologies. The total paid circulation is 65,000. Total reader- 
ship is estimated at 2,000,000 copies and the distribution at 100,000 
copies per issue. 

China Computerworld, modeled after it sister publication in the U.S., 
Computerworld, is the best way for advertisers to reach top officials in 
foreign trade and financial departments responsible for purchasing 
China's computer and oe equipment. 

CW International Services makes advertising your products 
in the People’s Republic of China, and around the see easy. We have 
over 50 publications in more than 25 countries. For more information on 
our wide range of services, complete the coupon below and mail today. 








And you thought there was only 
one “Graphics Card’ 


AST introduces Preview! 


SYMPHONY 


FRAMEWORK 


Now you have a choice for bit- 
mapped graphics. Priced at $399— 
$100 less than what you'd expect 
—AST’s Preview! brings high resolu- 
tion bit-mapped graphics and clear, 
crisp text to your IBM® PC, XT or AT 
monochrome screen. And there's 
no standard like AST quality. 

Preview! provides all the features 
and functions you'd expect, like 
bit-map addressing the maximum 
supported 720 horizontal pixels 
by 348 vertical lines for two pages of 
full-screen high resolution graphics, 
an IBM PC-compatible parallel printer 
port and Hercules™ bit-mapped 
graphics card compatibility. 

It works with all kinds of soft- 
ware too, no other card offers more. 
New generation integrated business 
programs, bit-mapped text process- 
ing and advanced windowing appli- 
cations are specialties. 

Then there's the nonstandard fea- 
tures AST is famous for—consistent 
quality, reliability, comprehen- 
sive documentation, service, support 
and extra value. We include our 


WORD 


SuperPak™ RAM disk simu- 
lator and printer spooler 
utility diskette. Judged by PC 
WORLD readers as a World 
Class Winner for the past two 
years, it’s worth $45 by itself. 

The leadership strength that 
makes our consistent quality so 
affordable is carried throughout 
our complete line of PC enhance- 
ment products. We offer a family of 
graphics products which provide 
a variety of features from serial ports 
to expansion memory, as well as 
multifunction boards, micro-to- 
mainframe communications, local 
area networks and disk subsystems. 

So you can settle for the com- 
mon, ordinary graphics card and 
hope for the best. Or you can pay 
$100 less and know you have the 
best—Preview! only from AST. For 
more information and dealer loca- 
tions call our Customer Information 
Center (714) 863-1333, Ext. 5249. 
Or write, AST Research, Inc., 2121 
Alton Avenue, Irvine, CA 92714 
TWX: 753699AST UR. 


for $100 Less. 


MetaWINDOW 


, ee 
Ai 


© 64K Screen Memory * Standard IBM Charac- 

* Two Pages of High ter Set 
Resolution 720 Hori- * Compatible With 
zontal PELS by 348 Popular Bit-Mapped 
Vertical Line Bit- Graphics, Text and 
Mapped Monochrome Windowing Applica- 
Graphics tions Software 

* 80 Character By * Parallel Printer Port 


25 Line IBM PC- © SuperPak Utili 
Compatible Text Diskette 7 


Dé 
isplay * Hercules Compatible 


Preview! and SuperPak trademarks of AST Research, 
Inc. IBM trademark of International Business Ma- 
chines Corp. Hercules Graphics Card trademark of 
Hercules Computer Technology. Lotus 1-2-3 and 
Symphony trademarks of Lotus Development Corp. 
Framework trademark of Ashton-Tate. Word trade- 
mark of Microsoft, Inc. MetaWINDOW trademark 
of Metagraphis. 
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A NUMERICAL CONCEPT NO OTHER 
MONITOR CAN COMPREHEND. 


As sophisticated as they are, youd think monitor Fortunately, Amdek can. With the longest 


companies could solve a simple problem: keeping warranty in the industry. Namely, two years on all 
' eee CUStomers happy. parts and labor And three years on the CRT. 
Even simpler our warranty applies to every 
} monitor we make, from our new Color Series to our 
me amazingly popular Video Series. 

And Amdek‘’s own trained technicians make 
repairs quick and professional. 

So when youre shopping for a monitor look 
at the quality Amdek guarantees you, years after you 
leave the store. 

According to our figures, it really adds up. 


AMDEK MONITORS 


Amdek Corp., 220] Lively Blvd, Elk Grove Village, IL 60007 312/595-6890, Telex 280803. 


©1985 Amdek Corp 
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